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STATEMENT OF THE AUTHOR 


The purpose of this study has been to check the 
experiment at Manchester, New Hampshire, in order to 
find out whether the attempt to defer systematic arith- 
metic from grade one to grade six is justifiable. It 
is with this objective that this thesis is mainly con- 
cerned. 

| The underlying purpose in the preparation of all 
material has been to test possibilities rather than 
to secure high results but it is gratifying to state 
that the study shows high attainments as well as pos- 
sibilities, 

It is hoped that this study will be of interest 
and help to others and that it will create new inter- 
ests for those who still think that improvement is in 


order. 
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I. INTRODUCTION 
A. The Need For Research: 

If one were to ask for the aims and objectives of 
arithmetic, there would be a wide range of opinions. The 
truth of the matter is, most people have come to no real 
basic conclusions, Most people accept the traditional at- 
titude. They feel that arithmetic must be taught. They 
strive for high results and oft times classify the child 
as dumb, if he gets the wrong answer or gives evidence of 
mental confusion, They feel that some time or other, the 
child will need what they are ee to teach him and, 
therefore, go on with their usual routine of getting the 
material stored away for the future. They even get exas- 
perated when results do not meet their expectations. Have 
they really given the matter the consideration which it 
merits? Have they really analyzed the objectives of arith- 
metic of the past and of the present, or have they blindly 
accepted and continued to insist on mechanical results? 

Ab analysis of the past status of arithmetic permits of a 
comparison and serves as an indicator of our present direc- 
tion. 

"At the time of the colonization of America in the first 
half of the seventeenth century, arithmetic was not consid- 
ered essential to a boy's education (as we know, the girl had 
no consideration) unless he was to enter commercial life or 
certain trades. The instruction in arithmetic was often 
given in a separate school, called a reckoning school. When 
arithmetic was taught in the grammar schools, it was very 


rudimentary. Not only was this true, but among the nobility 
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and the aristocracy of the educated, arithmetic was looked upon 
as ‘commont, tvile', 'mechanic' because it was the accomplish- 
ment of clerks, artisans, tradesmen, and 'others who bore no 
signs of heraldry'. Consequently, it was a subject beneath the 
dignity of a boy unless he was ‘less capable of learning and 
fittest to be put to trades'. Such was arithmetic and the place 
it occupied in education in Europe at the time when the Amer- 
ican colonies were settled. The colonists had grown to matur- 
ity in European environment and had been educated in European 
schools. When they came to America, they brought with them 
traditions and ideals which influenced their schools and their 
plan of education. The first settlements in New York were 

made by the Dutch West India Co......a nation which had at- 
tained such commercial prominence could not neglect arithmetic 
eeeeeethne Dutch colonists brought with them this attitude to- 
ward Arithmetic,!: 

Have we ever stopped to raise the question as to whether 
or not we have over-estimated the importance of certain phases 
of arithmetic or its function in the curriculum? A: study of 
its development discloses the fact that "it is difficult for 
the teachers of today to realize that Arithmetic has not al- 
ways been one of the fundamentals of the school curriculun, 
There is the general impression that the curriculum consisted 
ef the three R's until it was enriched by the addition of the 
more modern subjects. Hence we fail to appreciate that it was 


not until the second quarter of the 19th Century that arith- 


1. Development of Arithmetic as a School Subject. 
We S. Monroe Wash. Gov. Print. Office 1917 P. 5 and P. 56 
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metic was accorded its place in our schools." 

Records of the past handed down on tablets and papyrus, as 
well as the tally of England (the use of flat pieces of wood in 
which sums of money were indicated by notches, the debtor kept 
one part and the creditor the other) show that it was mostly 
the merchants of the time who really needed arithmetic, Today, 
our complex society demands that we facilitate and establish 
ways of carrying on our business relations. We feel the need 
for established methods but in our anxiety to prepare to meet 
this need, we lose all track of the fact that arithmetic began 
as a-difficult subject with adults and has now found its way 
into the lower grades to be dealt with in a mechanical cram— 
ming fashion. 

Although there has been a gradual awakening to the need 
for improving arithmetic, yet on the whole, most changes seem 
to have taken place within the traditional curriculum itself. 
However, there are those who feel that only by going beyond 
the present bounds of conservatism can we receive the great- 
est returns for our endeavors, 

The "progressive" movement in arithmetic has attained 
sizable proportions, From many platforms, we hear about "the 
futility of the arithmetic grind", Noting the growth of this 
movement, conservatives have come to the rescue, defending 
the arithmetic of the past and present. This "progressive" 
movement has great significance in the opinion of the Depart- 


ment of Superintendents who believe that arithmetic is not an 


1. Development of Arithmetic as a School Subject 
W. S. Monroe Wash. Gov. Print. Office 1917 P.53 
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end in itself but rather a tool to meet the demands of social 
utility. They believe that three phases of arithmetic need at- 
tention, first, that of the basic experience necessary in order 
to make manipulative work meaningful; second, the mastery for 
automatic reproduction of the useful number facts; and third, 
training in application to life and business situations, [It 

is their conclusion that there is needed a set of criteria. and 
a means of checking so that drill may not proceed on a. mean- 
ingless basis. : . 

The first extensive study of business usage was made in 
1918, ‘This study contends that arithmetic in the grades is 
justified only on the basis of its utility in the common affairs 
of life and that we learn multiplication tables not to sharpen 
the wits nor to comprehend a beautiful system, but to figure our 
bills, our taxes, or the interest on a note. "Vhatever arith- 
metic is given in the grades beyond the essentials required by 
social utility consumes time that could be used more profitably 
in other ways. More and more the work in arithmetic should 
direct attention to the use of judgment in spending, using and 
saving money." “There are so many real situations that we 
should not waste time on artificial ones." 

It is due to this trend of thinking and a realization that 
the emphasis must be placed on comprehension first, that formal 


arithmetic has been left out of the first grade in Indiana, 


California and in grades one and two in Massachusetts. 


1. Dept. of Supt. Third Yearbook June 1926 Fourth Yearbook Feb. 1926 
&e What Arithmetic Shall We Teach. G. M. Wilson 1927 
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Under the circumstances, it is very natural that a. progres- 
sive superintendent should propose a fundamental experiment. [In 
the case-of Supt. Benezet, it takes the form of deferring system- 
atic arithmetic to Grede VI. Supt. Louis P. Benezet, of the 
Manchester, New Hampshire schools, is one of those who believes 
that there is still much to be done in the matter of revising 
the teaching of arithmetic. He has been conducting a-.study in 
deferring formal arithmetic to Grade VI and it is therefore with 
his experiment that this thesis is concerned, The study takes 
the form of a control experiment, in which children of the 
deferred arithmetic group are compared with an equal number of 
children who have had arithmetic in the traditional amounts, 


grades 1 to 5 inclusive. 
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II, THE PROBLEM AND THE PLAN 


TO SECURE A CHECK: 


The purpose of this study was to check the experiment of 
deferring the systematic teaching of arithmetic to Grade Six 
and to note what was actually taking place, also, to deter- 
mine whether the attempt to economize in arithmetic from 
Gradew one to six is justifiable. 

This study called for the observation of both experimental 
and regular program groups in order to note how the exper- 
imental children, who had had no formal instruction not 

even the formal learning of tables, would compare with those 
who had continued the usual arithmetic plan for five years. 
This study further embodied the observation of how quickly 
these experimental children would learn and how both groups, 
experimental and regular, would compare at given periods 


of time, 


TO SET UP MEANS FOR THE CHECKING: 


The checking was to be done by means of tests which .were to 
be given to both groups, the regular and the experimental, at 
given periods of time, If this study had been contemplated 
approximately three and a half months earlier when school 
actually began, it would have been the general plan to give 
a test immediately in September to the experimental entering 
sixth grade pupils to determine how much incidental arith- 
metic these pupils had acquired both in and out of school, 
However, since school had already begun and the experimental 
pupils had begun the systematic learning of arithmetic, it 
was left to obtain entering sixth grade data at the mid-year 
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promotion time, when a new class would enter the sixth grade. 


This was later done and used as a basis upon which to study 


gains and to make comparisons, 


(1) The first tests were, therefore, to be given at once to 


(2) 


note how much formal arithmetic these experimental pupils, 
now approximately three and a half months in the sixth 
grade, had gained since school began in September and to 
note the deficiency as compared with the regular program 
pupils. This first comparison was to be made between the 
two groups but woukd also be judged later in the light of 
its own gain based on entering figures (secured, as has 
been referred to above, at the mid-year promotion), 

The Wilson Process Inventory Tests, which included five 
distinct tests on examples in addition, subtraction, 
multiplication, short division and long division, were 
the first to be given, Hach test was devoted to examples 
under one process only, 

The second tests were to be given approximately three 
months later to note the gain made by each group over its 
own previous record and also to make a comparison between 
the two groups themselves, the experimental and regular. 
The second tests were to consist of examples made from 
the five distinct Inventory Tests, (This was termed 
Composite Test L) At this time, also, the Wilson General 
Survey Test I was to be given and consisted of all funda- 
mentals under one test. This would serve as a basis for 
comparison with the Wilson General Survey II which would 
follow. 
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(4) 


(5) 


10 
The third tests were to be given approximately three 


months later than the second tests to note the gains made 
by the experimental and regular groups over their own two 
previous records and also to make possible a comparison 
of the accomplishments of both groups. These third tests 
consisted of another Composite II Test made from the 
examples of the Inventory Tests and also a Composite III 
which was to be original with the writer and to be on the 
Same principle as the two previous composite tests. At 
this time, also, the Wilson General Survey II Test was to 
be given to show the gain of each group over Survey I. 
Immediately following mid-year promotion, the Wilson 
Process Inventory Tests were to be given to the beginning 
sixth grade experimental pupils, (As has already been 
Stated, the purpose was to estimate the actual standing 
of the experimental pupils had a test been given to them 
in September. 

Detailed data were to be secured from the teachers and 
pupils of both groups in order to properly make an analysis 
of the findings and to serve later in arranging matched 
pairs for the two groups. This data was to include the 
child's date of birth, health, arithmetic history, grade 
history (normal, advanced, or retarded progress), occupa- 
tion of father, occupation of mother, if any, and any 
other related information, The teacher was also to check 
the material to be handed in and also to give her estimate 


of the pupil's general class rating, 
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SCOPE 
(1) 


(2) 


nie & 
The Kuhlman-Anderson Test and the Haggerty Test 


Delta II were to be given to provide group intelligence 
test data as an aid in arranging the pairs. 

The Experimental and Regular groups were to be paired 

off according to the personal information given by teacher 
and pupils together with the mental scores on the Kuhlman- 
Anderson and Haggerty Test Delta II tests. 


OF STUDY 


Number of Schools and their status; 

This study was conducted in the Sixth Grade of eight 
rooms of seven different schools of very similar back- 
grounds. Four of these rooms have had no formal arith- 
metic at all (as nearly as attainable) and have been 
termed experimental while the other four, termed regu- 
lar, have been instructed according to the regular pro- 
gram. Although both groups, experimental and regular, 
consisted of four rooms yet the number of regular pro- 
gram children are greater due to the fact that there 
were fewer children in the experimental rooms. Other 
experimental rooms in the city had not yet reached the 
sixth grade or were of a much different background. 

In the final comparative grouping, however, equal num- 
bers have been used, The background of the seven 
schools in the experiment may be classed as average 


and for the most part is representative of cotton mill 
or shoe factory workers, 


Classification of Schools: 


Experimental Regular 
Bakersville Hallsville 
Highland Spring 
Lincoln Wilson Room l. 


Youngsville Wilson Room 2, 
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D. METHOD OF PROCEDURE 


(1) 


(2) 


Meeting with Teachers: 

A meeting was held with the teachers of the eight rooms 
for the purpose of organizing and securing their cooper- 
ation in giving the tests. Each teacher engaged in the 
experimental work has been free to work out her own plan 
for sixth grade work with the understanding that at the 
end of two years these children must be ready for high 
school work, therefore, no specific directions were 
given except to cover the usual work. 

It was explained that tests would be given to note the 
progress made. 

Dates When Tests Were Given: 

The Wilson SP addition, and 4P subtraction tests, were 
given immediately following the teachers! meeting, 
December 6 and 7, 1952 to allow no time for preparation. 
Due to a delay in receiving the tests from the publishers 
and also because of the intervention of the Christmas 
vacation, the multiplication, short division, and long 
division tests were given January 6, 9, and 10, 1933. 
Although these tests were late in being given as just 
explained, nevertheless, they were still in advance of 
the arithmetic programs planned by the EXPERIMENTAL 
teachers. 

After the above tests were given, the EXPERIMENTAL 
teachers were asked to give an account of the work ac- 
complished to date, and to tell whether or not they had 
anticipated the multiplication, short division, and 

long division tests or had taught anything in advance 


of their original plans. The teachers were also asked 
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13 
to state any personal reactions to the study. 
The Kuhlman-Anderson and Haggerty Delta II Tests were 
given January 11 and 12, 1933 in order to secure a mental 
score which was to be used in the grouping of pupils for 
comparative results, 
The second group of tests consisted of Composite I and 
Wilson Survey Form I and were given March 16 and 17, 1956. 
The objective was to note differences and to see how 
much had been gained since the last tests (January 10, 1933). 
The third group of tests consisted of Composite II, Com- 
posite III, and Wilson Survey Form II and were given 
May 17, 18, and 19, 1953. The objective was to note dif- 
ferences and to see how much gain had finally been made 
during the year of instruction, 
Tests were also given to the mid-year entering sixth 
grade experimental class of February to see what they 
had gained through incidental teaching or outside infor- 
mation. 


Summarized the dates stand as follows: 


I ( December 6 and 7, 1952 Addition and Subtraction 
January 6, 9, and 10, 1933 Multiplication, S. Div. L. Div. 
January 11 and 12, 1936 Kuhlman-Anderson and Hag- 

gerty Delta II Tests. 
II | March 16 and 17, 1953 Composite I and Wilson Survey I 
III (May 17, 18, and 19, 1933 Composite II, CompositeIII 
Wilson Survey II 
IV (revouary 1933 Wilson "p" Tests to Mid- 
year entering Experimen- 


tal pupils. 
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14 
In the light of the dates given, the accomplishments may 


also be considered within the following time: 


Group I Represents approximately three and one-half 


Tests. . 
months since the opening of school in Sep- 
tember when formal arithmetic, which in- 
cluded teaching the tables, was begun. 

Group II 

Tests. Represents a little over two months since 
the first ted was given. 
Tests covered process work in the funda- 
mentals combined. 

Group III 

Tests. Represents a little over two months since 


the second test was given. 
Tests covered process work in the funda- 
mentals and more difficult material, 
All tests were given in all schools involved in the study, 
viz., four experimental rooms and four regular rooms, a 


total of eight rooms, 
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III. THE GROUPS AND THE COMPARATIVE DATA 


The background of both the EXPERIMENTAL and REGULAR groups 
are very similar and represent the average working class of a mill 


city. The folkowing represents the occupations of parents of both 
Table 1. 


groups: 


EXPERIMENTAL 
Baker 

Barber 

Candy Maker 
Clerk 
Carpenter 
Depot--Freight 
Electrician 
Fruit Wholesale 
Fireman 
Florist 

Fruit Peddler 
Gardener 
Laborer, City 
Laundry 

Lumber Dealer 
Machinist 
Manager, Branch 
Mechanic 
Poultry Dealer 
Railway, Street 
Representative 
Salesman 

Shoe Shop 

Sign Co. Owner 
Telephone 

Truck Driver 
Watchman, Mill 
Father Missing 


= 
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Mill Be 
Not Living 

Shoemaker 

Total 82 
Clerk 1 
Farm 1 
Home 58 
Mill 13 
Not living 2 
Storekeeper 1 
Shoe Shop 2 


FATHER: 


MOTHER: 


REGULARS 
Broken Home 
Baker 


Building Inspector 


Bookkeeper 
Bridge Builder 
Carpenter 
Cemetery Worker 
Cigar Maker 
Cook 


Credit Man (Armour Co.) 


Electrician 


Electrical Engineer 


Farmer 
Florist 
Fruit Store 
Furniture 
Insurance 
Junk Store 
Janitor 
Lunch Cart 
Mechanic 
Merchant 
Mill 


Monumental Worker 
Moving Picture Operaror 


Office (Coal) 
Policeman 
Poultry Dealer 
Printer 
Railroad 
Roofer 
Salesman 
Shipper 

Shoe Shop 
Store 
Tannery 
Telephone 
Truck, Bread 
Not living 


Missing a: 
Total 


Bakery 

Cook (Restaurant) 
Clerk 

Farm 

Home 

Housekeeper 
Housework 
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Experimental 

Tannery i; 
Teacher (Printing) 1 
works Qut + 
With Grandmother 1 


Total A Be 


(Table 1. Continued) 
Mothers 


Regular 


Miil 

office 
Stocklining 
Shoe Shop 
Not living 


Total 


Careful study of Table 1, indicates clearly that the two 


groups belong to the same general occupational level. They are 


a random sampling of the usual occupations in an industrial 


city. The fact that a larger percentage of the mothers in the 


Experimental Group are engaged in occupations outside the home 


might seem to indicate that the Experimental Group is slightly 


lower in social status, 


On the other hand 17 of the Experi- 


mental fathers are in shoe shops, 22 of the Regulars, while 


16 of the Experimental are in mills and 19 of the Regulars are 


also. In general, therefore, it seems fair to conclude that 


from the standpoint of social status and general background 


the two groups are equal, 


1. 


This study is in the nature of a control experiment, 


The pupils are paired into two equivalent groups on 


the basis of background and mental age. 


The first step, 


therefore, has been to check the groups for equality on the 


basis of social background, 


1. How to Experiment in Education, W. A. McCall P.45 
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Preceding the giving of the various tests there was no 
attempt at paired grouping. The complete data: from the tests 
is contained in Table X in the Appendix for the Experimental 
group and Table Y for the Regular group. These two tables 
give the complete data for each child covering the age, the 
teacher's rating of pupil, intelligence scores, arithmetic 
history, and the resuits of the various tests in arithmetic 
together with the dates at which the tests were given. 

By- the use of the McCall egeiantnd 54 pairs of girls 
were carefully chosen as shown in Table 2, and 27 pairs of 
boys as shown in Table 3. Tables 2 and 3 therefore become 
the basic tables of the present study. 

Table 2 follows herewith; 


1. How to Experiment in Education. McCall p.45-49 
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INSTRUCTIONS FOR READING..TABLES & _AND 3, 19 


Table 2 consists of paired groups of Girls. 
Table 3 th "! ih W "" Boys * 
Tables 2 and S are read beginning at the left as follows: 


Column 1. Experimental pupil's school and number 
" Re es. ae ..!U”™C”™~C~SC~S 
" Oe Weighted score which consists of teacher's estimate 
of pupil, and scores on Kuhlman-Anderson and 
Haggerty Delta 2 Tests. 
" 4, Results of Wilson 3P Test (Addition) December 6, 1932 


n 5. " ul 4p Subtraction) December a 1932 
" 6. " R " a Multiplication) Jan. 6; 1956 
" he 8 n " 6Pl " Short Div. Jan, 9, 1956 
ad 8. 8 " " 6Pp2 " Long Div. Jan.10, 1955 


" 9. The average of all Wilson P (Process) Tests 
" LG o Addition results on Wilson General aeEtey sages I Mar. at 1953 
" Tis Subtraction " " " " 


" Lee Multiplication " n n " " " 
1 TGS Division 1" " " rT " " nt 
" 14, Fractions " " 1 " n " " 
" 15. Business Arithmetic " " " n n 
1" 16. Total Score " " " " " " 
" Lites Addition " " Wilson General Survey Form II May 19/33 
" LS Subtraction " " " " " " " 


" .19. Multiplication " " " n n " 
" 20. Division " " " " " " " 
e 21. Fractions " " " " n n " 
" + Business ae een’ " " " 1" It 
" RO Total Score " " " " " " 


u 64a oe re composite Test I March 16/33 
" ave n 5 On May 17/ 33 
" 26. " " " " EEL May 18/33 


n Ole Average of all Composite Tests 
" 1: ,Regular pupil's school and number 
n ph=pg' (depetition of columns 2-27) Paired. 
Table 2 gives a detailed account of the paired groups of Girls 
' in order to make comparisons and note differences, 


These results have been taken from the general tables. 
Tables X and Y of the Appendix. 


Table 5 gives a detailed account of the paired groups of Boys 
treated the same as for the paired boys. 
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Table 2. permits a direct comparison of the Experimental 
Girls with the Regular Girls. Comparing the summary at the 
bottom and using column 2 under experimental and ae under regu- 
lar; we observe that the average age for the experimental group 
is 11.39 with the Standard Deviation .86, The girls in the 
regular. group have an average age of 11.55 with Standard Devia- 
tion .99, In other words from the standpoint of age, the two 
groups are closely identical, General identity of groups is 
reinforced by matching pairs. The first girl in the experi- 
mental group B7 is 1l years 1 month and is matched up with Wé 

the first girl in the regular group who is also llyears and l 
month, and so throughout the table, the pairs are matched 
as to age. 

Comparing in a similar way column 3 under the experimen- 
tal girls with 3' under the regular, we find that the weighted 
score on the various intelligence tests are carefully matched, 
Girl 1 experimental has a score of 502, girl 1 regular 504.11 
and so throughout the table, the pairs are matched as to 
weighted score. 

Thus the attempt is made to carefully match a girl in 
the experimental group with a girl of equal age and equal 
intelligence in the regular group. The further data of Tables 
2 and 3 relate more specifically to arithmetic and show the 
progress of the individual in the two groups through the vari- 
ous tests given during the year, 

The weighted scores shown in colum 3 and 3' of Table:2 
are scores derived from Table xX and Y of the Appendix, For. 


instance the first girl in the experimental group B7 of 


20 


pable 2 is the same girl as B7 (#7) in Table X of the Appendix. 
The B7 weighted score 503.81 is secured from colums 2-4-5-6 of 
Table X by selecting multipliers which would give equal weighted 
items, The measure of variability was secured and used as a: 
multiplier, 

Table 2 for she experimental and the comparable colums 
4' 5' 6' 7' 8' 9" for the regulars show for the latter part 
of December.and the first part of January a comparison be- 
tween the two groups on the fundamental processes, The 
tests used were the Wilson Process Tests SP, 4P, 5P, 6Pl. and 
6P2. (See exhibit tests in the Appendix.) These tests are 
difficult enough to indhdate sufficient mastery of the 
respective processes provided they are completed within a 
recent time and without counting or the saying of the tables, 
The surprising thing is that the experimental girls after 33 
months of teaching of the fundamental processes make an 
average score of 80.50 as against the regular average score 
of 91.75 on the Wilson Process Tests. In addition as shown 
at the bottom of columns 4 and 4' the experimental group had 
a score of 92,60 as against the score for regulars 91,50, [In 
other words, the experimental group were equal to the regular 
group in addition, In subtraction, they were about 9 points 
below, in multiplication about 9 points below, while in short 
division and long division their difference was considerably 
greater. 


This would seem to indicate that children when not 


1. How to Experiment in Education, McCall P.52 


22 
being regularly taught tend to learn addition. The explana- 


tion is that they doubtless need addition enough in daily life 
to justify learning it. There is of course the possibility 
that these children were taught considerably by their parents 
or older brothers and sisters, 

On the other hand, long division seems to lag far behind 
with the experimental group indicating either lack of usage 
or lack of teaching or a more difficult process requiring 
more time, 

A different type of test, the Wilson General Survey 
Test, was given to the two groups on March 17. The data 
for the experimental group are contained in columns 10 
through 16 of Table 2 and the comparable data for the regular 
girls in columns 10' through a6. The perfect score for a. 
section of the General Survey Test is 50. (See exhibit 
test in Appendix for sample of General Survey Form I and 
Form II.) Comparing the two groups on the General Survey 
Form I, we find that the two groups at the middle of March 
were practically identical in simple addition, o0n all 
other processes, the regulars were ahead of the exsperimentals 
and the difference was much greater in division, particularly 
in long division. The difference on total scores in 
the two tests was a difference of 25.40. (See colums 16 
and 16'.) 

A second form of the Wilson General Survey Test was 
given the two groups on May 19 shown in colums 17 through 
265 for the experimental girls and 17! through 25' for the 


regular girls. Here again the two groups were equal in 
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addition as showm by the average in column 17 and 17', They 


were approximately equal in subtraction and in multiplication. 
In division the difference is very small, There was still 
saukad difference in favor of the regulars in fractions. The 
totals for the tests showed for the regulars a favorable dif- 
ference of 15.45 out of a total possible score of 500. 

The Composite Tests reported on in columns 24-25-26-27 
for the experimental girls and 24' 25' 26' 27" for the regu- 
lars is shown under the Appendix exhibits. This test, as will 
be seen by examination in the Appendix, covers all the four 
fundamental processes in a form a little more difficult than 
in the Wilson Process Test. It appears therefore as a 
fair general check at the close of the year. The use of the 
Composite Tests shows that the experimental group in March 
had a total-score of 92.95 as shown at the bottom of column 24 
against 95.75 for the regulars as shown at the bottom of 2a', 
In other words, in March the regulars were alittle ahead; in 
May, two forms were used and the average at the bottom of 
columns 25 and 26 compared with the average of columns 25' and 
26' shows that in May the two groups were almost identical in 
scores on this particular test, 

Table 35 shows the paired grouping of 27 experimental boys 
‘against e7? regular. boys. With the boys as with the girls, the 
effort was made to get in each pair two boys as nearly equal 
one to the other as possible using age, teacher's rating, and 
two intelligence test measures as a basis, The Kveregis at 
the bottom show the experimental boys with an average age of 


11,38 against that of the regular boys 11.36, The weighted 
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score for the experimental boys was the average of the weighted 
scores 486.95 against 486.40 for the regular boys. 

The comparison of experimental boys and regular boys runs 
very similar to the comparison of girls just made as based upon 
Table 2. Columns 4 snare. of Table 3 show that in addition the 
experimental boys in December were almost equal to the regular 
boys in addition. Colums 5 and 5! show that the experimental 
boys were only about 23 points below the regular boys in sub- 
traction, In multiplication and division the differences were 
greater and in long division still greater. The scores on the 
General Survey Tests in March 2§ shown in colums 16 to 16 for 
the experimental boys and 10" to 16' for the regular boys 
shows that in addition, subtraction, and multiplication in 
March, the experimental boys were very nearly even with the 
regular boys. In division the difference was larger and in 
fractions still larger. On the other hand, the experimental 
boys were equal to the regular boys in comprehension of simple 
business situations as shown by the averages of columns 15 and 
in of Table 5. In May, the differences in the Wilson General 
Survey Tests were slightly less than in March, The total 
scores in March were 255.80 and 216.85 or a difference of 18,95 
while in May, the difference was only 10, 

As with the girls so with the boys, the differences were 
less on the Composite Tests. The score of the experimental 
boys on the Composite Tests in May as shown by the average at 
the bottom of columns 24 to 26 and 24! to 26" were less than 


2 points. 
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Table_ 4. 


“jie vis for the paired groups of girls. 
REGULAR PROGRAM GLRLS 


Age 
Weighted Score 
Wilson P Tests: 


Average 


Wilson Survey I: 
March 17. 1983 


Add. Section 1. 
Subt. " ae 
Mult. = Se 
Div. " 4, 
Frac. " 5. 
Bus. Know." 6. 


Total Score 


Wilson Survey ee 
May 9 5 : 


Add, Section l. 
Subt. " beige ' 
Mult. a oe 
Div. " 4. 
Frac. . 5. 
Bus. Know.# 6. 
Total Score 

1933 
Composite I MarIé 

1933 
Composite II Mayl7 

1933 


Composite III Mayl8 


" Average 


97.14 
95.29 


Ave | 
LL,a9 | 
. 60,50 


251,75 


92.95 
_ 94,10 
96.20 
93.40 
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32 ke 
250.85 
96. 
96 .56 
96.79 
96 .50 


500.7 


_IT.56 | 
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This table shows the Medians, Averages, and Standard 
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34.55 13.50 $20.75 


32..50 } 


ea here 250 
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46,60):4.35 - .15 


45.40 


56.50 10.70 


52-90 | 


247.20 22,55 


95.75 
94.25 
96.90 
95.75. 
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Table 5. This table sows the Medians, Averages, and Standard 


Deviations for the paired groups of boys. 


|| 
scascilie NTAL BOYS REGULAR PROGRAM BOYS 
' | | if For 


Med. | @v. |S. De) Med. | Ave S. D.|Rege 
Age PIL.i5 | 2fcee"| 1.09" {1 "11.08 | 11236") “Lee | sae 
Weighted Score 489,15 486,95 24,15 487.50 486.40 


Wilson P Tests: . 
/$2 94.58 | 91.20 | 8.50 | 94.72 > 93.80 | 3.95 \+ 
Subt) * 7/6291.50 | 87.30 |14.65 || 93.61; 89.90 | 6.70 i+ 
Mult)Jan.6/53 85.32 | 78.60 14.55 87.92 88.25 9.05 # 9.65 
D) " 9/33 82.50 i 74.70 |20.50 90,42 89.55 (11.15 i+ 
D) " 10/33 81.25 | 68,05 |28.05 :; 90.17 86.55 |14.70 +#18,50 


Awerage 178.50 | 78.25 |15.10 || 90.83; 89.35 | 7.70 |#11.10 
} i ! 
Wilson Survey I: | | | 
Warch t7, 1663 ~ l 
Add... Section 1.| 50. | 46.85 |-4.90 |} 50. 47.20 | 4.65 |+ .35 
Subt. nN Be / BO. | | 48.90 9, | 49.50) 46.75.| 6.70 + 2.85 
Div. " 4, | 37.50 | $7.50 {11.70 || 44.501 42.85 110.40 |¢ 5.35 
Frac. " 6. |12.50 |. 16201 115.20 + 32.50! 34.75 |14.90 | 421.74 
Bus. Know." 6. | 38.95:| 38250 (29.05 | 34.38! 32.75 | 8:20 |+ .25 
Total Score 225, | 216.85 31.50 243.50 | 235.80 33:70 +#18.75 | 
Wilson Survey II: : | 
May lo, ' 
Add. Section1.'50. {| 45.75 | 5.35 50. 46.85 | 3.85 |+ 1.10 
Subt. , 2. | 49.06 | 46.40 | 8.65 || 50,. | 45.20 | 6.55 |+ 1,20 
Mult. " S.| 38.25 | 37.31 | 9.15 || 36.50! 36.40 | 8,50 i- .Sh 
Div. a 4.) 42.92 | 41,75 '10,30 43.75 | 42,10 | 9.55 i+ .35 
Frac. " 5. | 22.50 ; 21.80 (13.55 29.17 26.55 (14.25 |+ 4,75 | 
Bus. Know." 6. | 28.75 | 27.87 |11.20 30.50} 30.70 | 6610 |+ 2.65 | 
Total Score 222. 50 | 217.30 132.05 |!224.17 | 227.50 |28.15 | -10. 
1933 | | | | | 
Composite [I Marl6 92.08 | 88.60 (12:05 96.41 94, | 7.25 1 # 5.20 
Composite ba Mayl7 93.15 | S8s70 (11.65 {| 93.25; 91. | 8.65 |& 1,50 
1933 | | | | 


Composite III Mayl8 94,58 93.25 8.05 96.25 94,35 7.60 #1.10 
n" Average | 93.50 | 92.02 9.85 | 94.72 92.45 6.55 # .43_ 
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Table 4 shows for the paired groups of girls the Median, | 
Average, and Standard Deviation for each group and in the last | 
colum the excess or deficiency in score of the regular girls 
on each of the items of the table. The number at the left of 
Table 4 running from 1 to 27 correspond to the numbers at the 
top of Table 2 and so admit of direct comparison. The last 
column of Table 4 shows for the regular girls based upon the 
average, the difference of score in terms of plus or minus. 

Table 5 shows for the experimental and regular boys in 
similar manner, a comparison of the summary data from Table 3. 

The items of the table are numbered at the left from 1 to 27 
corresponding with the numbers at the top of Table 3. The 
last column at the right of Table 5 shows for the regular boys, 
based upon the average, the comperative score in terms of plus 


or minus. 
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IV. ATTEMPT AT CORRECTION FOR SEPTEMBER DATA. 


Due to the fact that an inventory test had not been given 
immediately upon entrance to grade six because of the fact that 
the study had not yet been contemplated, it was found advisable 
to give the mid-year entering sixth grade an inventory test to 
see how much arithmetic they possessed, though they had received 
no formal training in arithmetic, Although these results cannot 
serve as a-basis, nevertheless, they can serve as an indication 
of what is possible. 

Immediately upon entering the sixth grade at mid-year pro- 
motion, January 1953, these pupils who had had no formal 
arithmetic were given the five Wilson Process Tests in order 
to see what would actually happen when they were faced with 
such a situation and to note what had been learned through 
incidental teaching or had been gained from outside information, 

Table Z of the Appendix shows a summary of the results of 
administering the Wilson Process Tests, 3P, 4P, 5P, 6Pl and 6P2, 
These children have advanced through the first five grades of 
school without having been taught any formal arithmetic, Any 
results which the pupils have attained above zero is a-decided 


gain. 
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Table 6 shows in summary form the data from Table Z. of the 
Appendix in terms of Median, Average, and Standard 
Deviation. 

Table 6.The Mid-year Entering Sixth Grade Data:from Table 2Z. 


is as follows: 


| 
Median average Stand. Dev. 
Age 110.97 | 


10.63 | 95 
Addition 3P (85.75 | 82.20 | 16.30 
subtraction 4P (41.66 | 47.65 50. 
Multiplication 5P 20. | 27.05 | 25.70 
Short Div. épl | .42 | 17.65 | 19.50 
| 9.00 0.00 


Long Div. 6P2 0.00 
The summary scores on the process tests of Table 6. are 
repeated in Table 7. and so arranged as to permit comparison 
of scores as of September for the Experimental Group. That 
is, the mid-year entering experimental sixth grade of January, 
while it is not paired up for individuals with the experimen- 
tal group which carries the main story, may however, be taken 
as indicating approximately what our experimental groups would 
have done on the process tests had these tests been given them 


in September, 
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Table 7. Process Tests 3P, 4P, 5P, S6Pl and 6pz2 for 
Mid-year. Entering Class Sixth Grade Experimental 
Group and Sixth Grade Experimental Group, 
Boys and girls combined. 
Mid-year Entering | Sixth Grade Experimental Gain 
Averages Experimental since Sept. 1932 


Sixth Grade | Tests given; 
for January 1933 | Dec. 6/32 Dec. 7/32 


From Table Z, Jan, 6/33 Jan, 9/33 
Jan.10/33 


| Time; 34 months. 
| From Table X. 


SEES ERED ES SELECT ETE TENE Hee eee a eS eae ee 


3P Add. 82.20 | 91.40 9.20 
4p subt. 47.65 | 84,82 37.17 
5P Mult. 27.05 | 716.30 49.25 
6Pl B. Div. 17.65 | 72.50 (54.85 
6P2 L. Div. 0,00 | 59.57 59.57 


The above table is read beginning at the left as Sbiiens: 

Column 1. The averages of the "pt (process) Tests for the 
Mid-year Entering Experimental Sixth Grade of 
January 19355. The results have been taken from 
Table Z. 

Column 2. The averages for the Experimental September 1932 
Sixth Grade. The tests were given Dec. 6-7/382. 
and Jan. 6-9-10/33. <A vacation interruption of 
two weeks left approximately three and a half 
months of formal training, 

Column 3, The gahn made in three and a half months by the 
Experimental §$ixth Grade group since the begin- 
ning of school in September, 
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The surprising revelation of Table 7 is the large amount of 
gain made by the Experimental Group in the short period of three 
and a half months. It undoubtedly raises the question in very 
serious form as to whether or not the time previously devoted 


to arithmetic in the grades is justified. 
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Regular Program Girls . 
EXPERIMENTAL GIRLS © 
See: ie Se 
Surveys survey L 


I and II March 17/33 | 


| gurvey IT 
May 19/33 


ee 


Gain 


From Table 2 From Table 2 2 MOS 


Add. _ 48,80 
Subt. | 47.05 
Mult. 38.40 
Div. 42.65 
Frac. 15.80 


Bus. Know. 32.80 
Total Score221.05 


46.75 
47.05 
42.50 
44,65 
26.55 
27.80 
251,75 


{ 


-2.05 
. 0.00 
#4.10 
$2. 

$2.55 
-5.45 


£10.70 


Table 9. 

Regular Program Boys. 

EXPERIMENTAL BOYS aes 7 

1 2 hee 

Surveys | | 
I and II (Survey I Survey II Gain 

March 17/33 May 19/33 

From Table 3 From Table 32 mos. 
Subt. 43.90 46 .40 #2450 
Div. 57.59 41,75 $4.25 
Frac. 13.01 21.80 $8.79 
Bus. Know. 32.50 21.87 -4.635 
Total Score216.85 217.350 + .45 


r Survey 
I 3/17/38 


Table & 


47.05 
46.75 
42.25 
45.50 
54,55 
52.90 
246.45 


ee i ee ers, 


i 2 
Survey 1 Survey II 
3/17/38 5/19/33 
Table 6. Table @ 
47.20 46 «85 

46.75 45.20 
58.60 56 .40 
42,85 42.10 
04,75 26.95 
52.75 30.70 
255.80 227.50 


This table shows Surveys I and II for Experimentel and 


5/19/33 
Table 2 


a 


46.60 
47.05 
41,45 
45.40 
56.50 
62.00 
247.20 


This table shows Surveys I and II for Experimental and 


__ REGULAR PROGRAM BOYS 
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REGULAR PROGRAM GIRLS 
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Table 8 shows that in the two months from the middle of 
iiarch to the middle of May the Experimental Girls make a total 
gain of 10.70 out of a possible 300 on the Survey Tests while 
the Regulars about stand still the gain being less than one 
point. Even more surprising is the revelation from Table 9 
that the Experimental Boys gain less than a point, namely .45 
while on the other hand the Regular Boys lose 8,50. 

The conclusions from Tables 8 and 9 are a little diffi- 
cult. Apparently, although the Regulars have not reached 
proficiency, they are not showing proper advancement. The 
Experimental Boys with a gain of only .45 have also not shown 
the proper advancement. It is possible that there should be 
set up new standards and new procedures for the attainment of 


these standards. 
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Table 10. 


npt Tests 
SP Tadd) 


4P (subt) 
5P (Mult) 
6Pl (S.D.) 
6P2 (L’D.) 


55 
This table shows the results of the "p (Process) 


Tests for both Experimental and Regular Program 
Girls. These figures have been taken from Table 2 
and have been arranged to permit a comparison of 


the Experimental Girls with the Regular Program 


Girls. 1 
EXPERIMENTAL GIRLS | REGULAR GIRLS 
Date | From Table 2. From Table 2. ##For Regulars 
pus. G/os| 32,60) Seo. fe ee 
n 7/82) 88.95 97 .26 + 8.31 
Jan. 6/33 80.45 89.55 + 9.10 
n 9/33) 80. | 95.90 415.90 
" 10/33 66.45 93.55 427.10 


Table 10 shows that after approximately six years of 


formal training in arithmetic as compared to three and a 


half months for the Experimentals, the Regular Program 


Girls have only a greater advantage of: 


Table 11. 


8.31 for 4P (Subtraction) 
9.10 " 5p (Multiplication) 
15.90 " 6pl (Short Division) 
27.10 " 6pz2 (Long Division) 
Aloss " 8p (Addition) of 1.30 
This table shows the results of the "p" (Process) 
Tests for both Experimental and Regular Program 
Boys. These figures have been taken from Table 3 
and have been arranged to permit a comparison of 
the Experimental Boys with the Regular Program 
Boys. 
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(Table 11. continued) | 36 


EXPERIMENTAL BOYS REGULAR BOYS 


5 
} 
4 
{ 


npt Tests | Date ‘From Table 3, From Table 5. For Regulars 


SP (add) (Dec. 6732 91.20 93.80 + 2.60 
4p (Subt) z 7/32 (87,50 | 89.90 + 2.60 
5P (Mult) Jan. 6/33 78.60 | 88.25 + 9.65 
6P1l (S.D.) | ® 9/33 74.70 _ 89,55 + 14.85 
6P2 (L.D.)  * 10/33 68.05 || 86.55 ¢ 18.50 


| | 
Table ll. shows that after stroki wiltdly ‘21% years of 
formal training in arithmetic as compared to three and a 
half. months for the Experimentals, the Regular Program 
Boys have only a greater advantage of; 
2.60 for 3p (Addition) 
2.60 " 4p (Subtraction) 
9.65 " 5p (Multiplication) 
14.85 " 6pl (Short Division) 
18.50 -" 6P2 (Long Division) 
From Tables 10 and 11, we may conclude that the 
lead or advantage held by the Regular Program Boys, as 
well as Regular Program Girls, does not seem sufficient 
to warrant the great expenditure of time devoted to 
formal arithmetic. It raises the question as to whether 
or not the returns are commensurate with the time invested. 
Comparing Tables 10 and 11, we find that with the ex- 
ception of addition and multiplication the Regular Program 
Girls hold a greater advantage over the Regular Program 


Boys. 
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Table 12. This table shows the results of Composite Tests I, II, 


and III for the Experimental and Regular Program Girls. 
It also shows gain or loss over each preceding test. 


Results have been taken from Table 2. 
Composite signifies all five processes combined. 


Comp.I Comp.II|Gain|Comp.III Gain Gain 


Maren May | May Tits 1PeL 

16/33 17/33 | (18/33 over over 

Tab.2 |Tabes. | 'Tab.2 rz I 
—_———$—— rr ooCOO_UOooomm 
EXPERIMENTAL GIRLS 92.95 (94.10 41.15 96.20 $2.10 + 3.25 


REGULAR PROGRAM GIRLS 95.75 94,25 |-1.59 96.90 42.65 ¢ 1.15 


Table 12 shows straight gains on the part of the Exper- 
imental Girls and a loss on the part of the Regular Program 
Girls; For the Experimental Girls, a gain of 1.15 on Comp. II 
over Comp. I, a gain of 2.10 on Comp. III over Comp. II, and 
5.25 on Comp. III over Comp. I. For the Regular program 
Girls, a loss of 1.50 on Comp. II over Comp. I, a gain of 2.65 
on Comp. III over Comp.JI, and a gain of 1.15 on Comp. III 
over Comp. I. 

At the conclusion of one school year which included the 
learning of the tables and all five processes, we find the 
Experimental Girls attaining an average on the Composite 
Tests as high as 96.20 as compared to 96.90 for the Regular 
Program Girls and a gain of 3.25 over the first composite 


test taken as compared with 1.15 for the Regular Program 


Girls. It seems fair to conclude that the Regular Girls 


are pivoting around the same point. 
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Table 13. This table shows the results of Composite Tests I, II, 


and III for the Experimental and Regular Program Boys. 
It is treated in similar manner as Table 12 and shows 
gain or loss over each preceding test. 

Results have been taken from Table 4. 

Composite, as has been stated, signifies all five pro- 
cesses combined. 


Comp.I Comp.II Gain Comp.III Gain Gain 


March May May Be ae Be 

16/33 17/35 | 18/33 over over 

Tab.® Tab,e Tab. Teo it 
EXPERIMENTAL BOYS | 88.80 89.70 | 2.90 93.25 #5,.55 24,45 
REGULAR PROGRAM BOYS 94, O21. -5.00 94,35 #5.55 = .dD 


Table 135 shows straight gains on the part of the Exper- 
imental Boys and a loss on the part of the Regular Program 
Boys: For the Experimental Boys, a gain of .90 on Comp. II 
over Comp. I, a gain of 3,55 on Comp.III over Comp. II, and 
a gain of 4,45 on Comp. III over Comp. I. For the Regular 
Program Boys, a loss of 35 points on Comp. II over I, a gain 
of 6.55 om Comp. III over II, and a gain of .55 on Comp. III 
over Comp. I. 

At the conclusion of one school year which included the 
learning of the tables and all five processes, we find the 
Experimental Boys attaining an average on the Composite Tests 
as high as 93.25 as compared to 94.35 for the Regular Ppro- 
gram Boys and a gain of 4.45 over the first composite test 
taken as compared with .35 for the Regular Program Boys. 

The Regular Program Boys with only an advance of .35 shows 
that they, like the Regular Program Girls are pivoting 
around the same point. This would tend to indicate a great 


waste in the present method of teaching formal arithmetic. 
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CONCLUSIONS 


In summarizing the data obtained in this arithmetic study 


the following conclusions may be stated; 


1. 


Addition and subtraction are the two processes most 
common in the life of the child and their acquire- 

ment takes place to a considerable extent through in- 
cidental teaching of the schoolroom and information 
learned outside. Table 6 shows the attainment of 

82.20 in addition and 47.65 in subtraction at the 

time of entering the sixth grade, having had no 

formal arithmetic in school, 

Children below the sixth grade learn little in multi- 
plication, short division, long division, and frac- 
tions. See Table G. Also Tables 4 and 5. 

Sixth grade children can be brought up to level of 
traditional teaching very rapidly. In 33 months, 
addition can be brought up to 91.40 which is only 1.67 
below those who have had formal training for five 

years previous to entering the sixth grade. Subtrac-— 
tion, multiplication, short division, and long division 
show far greater possibilities; for example, a gain of 
57.17 in subtraction, 49.25 in multiplication, 54.85 

in short division, and a gain of 59.57 in long division 
in three and a half months. The more difficult the 
process, the greater has been the gain. See Table 6, 
Also Table X in the appendix, 

Pupils who have not had formal arithmetic over an ex- 
tended length of time show greater gains. 

See Tables 8, 9, 12, and 13. 
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7. 


Individual differences are as pronounced in arithmetic 

as they are in the attainment of mental scores, 

See Tables X and Y of the Appendix. Also Table Z. 

A study of the data indicates that more attention should 

be given to individual differences, 

See Tables X and Y of the Appendix. Also Table Z, 
Experimental girls, as well as boys, have attained ranks 
equal to or greater than those who have followed the 
regular program, 

See Tables 8, 9, 12, and 136, 

The results of this study cast doubt upon whether we are 
justified in devoting five years to the drilling of formal 
arithmetic, 

See Tables 6 and 7 for the gain in 34 months. 

The difference in scores on Surveys I and II shows how 

much progress can be made in 2 months. See Tables 8 and 9, 
Qut of a possible score of 300, the Experimental Girls 
attain a rank of 221.05 on Survey I and 231.75 on Survey II, 
a gain of 10.70 in 2 months. In comperison, the Regular 
Program Girls secure a score of 246,45 on Survey I and 247,20 
on: Survey II, a-gain of .75 

The Experimental Boys attain a rank of 216.85 on Survey I 
and 217.30 on Survey II as compared to 235.80 for the Regular 
Program Boys on Survey I and 227.50 on Survey II. Thus the 
Experimental Boys gain less than a point but the Regular 
Program Boys lose 8.50. see Tables 8 and 9. 

In formal netinmntic theré is a decided tendency to pivot 
around the same point. See fables 12 and 13, 

On the Composite Tests the Experimental @irls attain scores 
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of 92.95, 94.10, and 96.20 which show straight gains 

as compared to 95.75, 94.25, and 96.90 which shows a drop. 

The Experimental Boys attain scores of 88.80, 89.70, and 95,25 
as compared to 94, 91, and 94.35, The Experimental Boys show 
straight gains while the Regular Program Boys are still at 94, 
See Tables 12 and 13, 


The writer recognizes the limitations of the study. 
There are only 61 matched pairs, The study is limited 
to a single city. The effort has been made to spread the 
data fairly thus permitting others to have bases for con- 


clusions, 
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SUPT, BENEZET'S REASON FOR THE EXPERIMENT: 


An interview with Mr. Benezet regarding his deferred formal 
arithmetic plan brought forth the following introductory remarks: 
"we have been chloroforming children's reasoning powers. We 
have been drilling them in formulae and tables to the detri- 
ment of their reasoning ability" Mr. Benezet elaborated by 
saying that subjects should be taught which are near to the 
childts interests and more in touch with his daily life. He 
maintains that much more vital and valuable material should 
be placed within the pupils reach. He is staunch in his be- 
lief that childrens! minds should be stored with interesting 
material instead of being cluttered with uninteresting matter 
and advocates. only those materials and methods which make for 
mental expansion. Mr. Benezet's objective is to get children 
to reason. He maintains that children should read all they 
possibly can and then be able to discuss intelligently what 
they have read. Mr. Benezet says, "The greatest drawback in 
America to educational progress is that the best minds in 
many cases are not worked to eietiee It is his convic- 
tion that formal arithmetic drilled before the child's rea- 
soning powers are developed is one of the underlying causes 
for stunted reasoning powers. It is also his contention that 
much valuable time is heing lost because of persistence in 
clinging to traditional methods for no better reason than the 
fact that it has always been done that way in the past. He 
maintains that due to this traditional attitude, pupils do 


1. Annual Report of the School Committee 
Manchester, N. H. 1950 P.6 


ismtol boris tab) ehh gs vg sea Pty pe 
-extsmsd Yrotoubowtal gp ite hea r fo" 68F divol tfguomd wtb’ | 
of .exowog acitorses @fmeabiito achexotorelds nosd, me on 


~trteb edd od eelded Hae eRinaro? of manly actilivb deed ovmit 
a «Yd Hedemndets Fosenes oO MYFELide yclncenes atedt To Saem 
a dud oF tse ova doldw digvsd od ofudde adootdve dade sade 
ce ef .otil er eid ddtw doves xf stém Oxe eteonotmt evBitdo 


binode Isisetem-sidariav bie [agdiv stom fiowm tens ashsdahsar 


a -s ela at domed] 2b oH. dope aftqny oft aindiw Bevslg ed 
2 gubdzenedat diiw bewde od bivode ebate teaerhlide inde telf 


f sotten goisestedatay asiw hortsddito united ‘to hsepsenk isirodam 
oy or siiem soiste afiod ses bos alsbisten ecodh ylno aptecoebe brs 


ia toxbiine Jey od et ovidostdo eidesened st - motensqxs fedaea 
-" ysat iis beet bitiosic methiida dads etetotom sh sOBBSx ot 
i tetw ylinogifiesat | Re - Beugath. of olds ot oerdd bas aso yldtaroq 
a nk dosdwesth daodsemg: ont” .2yee' Jescnsd a. bron svad yeas 
% nk ebole deed - — zd Baer yoty [ssottsoube ot sodsema 
-sivnod eid gt $F “namhboogsa od heitow Jom ste 26289) yoisa 
-89'% a) BLED. oust: stoted. beiftth, olvondtias Lamtio® tady. tots 
aseyno gabytreban, one to en ai beqolevel sts erawog ser 
* etd sottmetnon etd gla at aT .erowoa sutsonne Redatiag mee 
4 mt vanegeteneg Yo eesieded Jeol gaiot =I emily ofdentey doxm 


oct wal aoasen soived om no aberton isnotttbors od ai 


aH «dean, bial pen! phe ob s9e0 ayents: ead db - 
y shudlIss: Lenntttbes crus of sob Sat a 


not get enough live material nor proper incentives and there- 
fore drift through school without very much effort because it 
is'so easy for them to surpass their mediocre comrades. 

Mr. Benezet feels that greater intellectual powers can 
be secured by warding off material which makes for mental 
stunting and substituting in its place content in which the 
children find enjoyment, as well as things common to their 
understanding, experience, and environment. This is his rea- 
son for deferring formal arithmetic to a later grade. 

The experiment of deferring formal arithmetic to Grade 
six was prompted by Mr. Benezet's arithmetic survey in his 
schools, which forcefully brought to his attention the fact 
that there was a decided need for a change in the curriculum. 
He learned many revealing facts regarding the failure of 
children to apply what they had learned. "The result of this 
inquiry was that more pressure was put upon teachers in the 
middle grades to get the children to express themselves, to 
talk pnglish, to guess, to estimate, to reason. In four 
rooms, with the permission of the parents, an experiment was 
tried. Teachers were told to soft-pedal the mechanical 
arithmetical drills and to concentrate on reasoning, estima- 
ting, and on self-expression, They were asked to give the 
children a great number of books to read, and to encourage 
oral English in telling the story of these various books. 
They were supplied with books on Elementary Science, with 


readers dealing with health habits, with books on good citi- 


zenship, supplementary readers in Geography and History, etc." 


1. Annual Report of the School Committee, 
Manchester, N. H. 1930 P,.21 
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"The results were astonishing as far as the developing of 
fluency in English wes concerned. Toward the end of the 
school year, the superintendent, with his secretary, visited 
rooms of a certain grade throughout the city and compared the 
ability to express themselves of children who had followed the 
traditional course of study with that of those who had had 
this special training. It was surprising to note the differ- 
ence. In one room taught under the traditional method, not 

a single child could be induced to stand up and tell the story 
of- any book or anecdote that he had read; while in the exper- 
imental rooms children vied with each other for the privilege 
of reciting. Next the superintendent tested some of these 
same rooms on their ability to reason arithmetical problems, 
and found to his great pleasure that the children solved prob- 


lems-in an intelligent manner unknown to those who had merely 


been taught the mechanical processes and the routine of drill." 


In concluding his discussion Mr. Benezet says, "The superin- 
tendent will be the first to admit it if the verdict of the 
upper grade teachers who receive these pupils is that they are 
not well fitted to go on as those who have been brought up on 
the traditional curriculum, [n his words are disclosed his 
courageous attitude to face facts while seeking to eliminate 
educational stagnation. The following, also, is expressive of 
Mr. Benezet; "The stream of life is moving around us, and if 
we throw down an anchor with the avowed purpose of remaining 
stationary, we soon find ourselves hopelessly behind the on- 


ward rush of progress." 


1. Annual Report of the School Committee 
Manchester, N. H. 1930. P5 and P.21 
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Some teachers, new in the experiment, have steered clear of 
all arithmetic but Mr. Benezet'ts idea is really to teach any 
arithmetic as the need comes up but not on the plane of formal 
drill. It is therefore evident that some of the teachers are 
also adjusting themselves in the experiment. If any gains are 
in evidence now, they should prove far greater at a later date 
when the teachers are more experienced in this new manner of 
teaching arithmetic. It must be remembered, also, that a. 
teacher's attitude is also a determining factor in the high 


attainment of any experiment, 
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49 
A DEMONSTRATION LESSON 


VERSUS 


SUPT, BENEZET'S BELIEFS AND FINDINGS 


The writer learned that Supt. Benezet was to conduct a 
DEMONSTRATION LESSON at the School Administration Building for the: 
Sixth Grade teachers of the city (Manchester, New Hampshire) with 
one of the EXPERIMENTAL groups as his class (Lincoln School) and, 
therefore, asked for the privilege of being present. The request 
was granted and it proved, indeed, a pleasure and a: privilege to 
witness superior teaching by a superior teacher, for Mr. Benezet 
meets the children on their own ground and then through a gradual 
development brings them, as quickly as possible, to higher levels 
of thinking. 

The lesson was based on WAR DEBTS and Mr. Benezet ee by 
asking the children to recall what he had told them in their 
classroom at a previous meeting, This previous lesson had evi- 
dently dealt with foreign countries for in response to Mr. 
Benezetts questions, he received certain definite information 
from them pertaining to the administrative offices of our own 
Nation, City, and State but with the emphasis on the Nation and 
the president's Cabinet. In relation to the War Department as 
well as from the recognition of vast amounts of money owed the 
United States on foreign debts, Mr. Benezet, by means of a pie 

diagram which he drew on the board, led the children to a:com- 
parison of the amount of money spent for education and battleships 
and this in turn brought them to an appreciation of the extrav- 
agances and destructions of war. The type of thinking the chil- 


dren were doing is exemplified by one youngster's opinion that 
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50 
the United States needs a Peace as well as War Department in its 
Cabinet. 

True, to Mr. Benezet's statements, quoted at the very outset 
of this study, the children were on their feet every chance they 
could possibly get to tell all they knew. They were free to think 
and, indeed, made the most of every opportunity. One could see 
mental expansion in actual operation, and also observe satisfactions 
register, when necredited with right answers or worthwhile opin- 
ions for every second brought something to challenge their inter- 
ests, and which they had to reach high to get. The teachers pres- 
ent saw no parasites but rather children who were taking a delight 
in independent intelligent thinking. These children were very 
much alive and there was not a single instance of a child being 
self-conscious or wishing to be erey-dtaeked . These children 
were free and unhampered by formal procedure and were finding 
themselves a.part of the great world and scheme of things in which 
their knowledge and opinions mingled with those of older folks. 
They were transmitting and acquiring knowledge, and by means of 
directed guessing, when in doubt, were developing judgment. These 
children of a sixth grade were, indeed, laying the foundation for 
worthwhile thinking and judgment which is so essential to inelli- 
gent citizenship. These active and thinking individuals not only 
transmitted and received knowledge but also lived and felt the 


things they talked about because-they were being brought up on 


Mr. Benezetts formulae for "INTELLECTUAL CURIOSITY", 


Mr. Benezet summarized his demonstration lesson by saying 
that the teachers had witnessed a fair sample of the way he found 


children reacting under his experimental program, He asked the 
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teachers to be ready to suggest what they would like to have in 
an ideal curriculum, He asked them to omit past prejudices, 
stereotyped convictions, and to think only of the children and 
what they should be learning. The following was his declaration: 
"J am willing to scrap the whole old fashioned curriculum." He 
stated that he wanted the children: 1. To read. 2. To get up 
and recite. 3. To reason, and to guess if necessary. 4. To 
have intellectual curiosity. He also stated that he wanted the 
children to acquire ability to gain thought from the printed 
page and to be able to translate what they have read into good 
English, also, to create a desire to go and look things up, for 
next to knowing Mr. Benezet believes, is~-knowing where to find 
it. Mr. Benezet stated that the tyranny of the dead is still 
strong in education and that we must overcome this and approach 
education from an entirely new viewpoint. 

The writer appreciated the opportunity of being present 
during the lesson for it allowed a check-up of any possible gains 
outside the formal arithmetic tests. 


Boston University 
Schoel of Education 
Library 
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INFORMATION BLANK 


(In order to secure information regarding the children, the follow- 


inf data was called for.) 
TO THE PRINCIPAL AND TEACHER GIVING ARITHMETIC TESTS: 


Will you please ask the pupils to write out the data called 
for below and hand in these papers together with your estimate 
of their rating in class? Will you give this approximate rating 
in figures? 

This material is to be put in the same envelope with the 


addition and subtraction tests and left at Mr. Benezetts office, 


Pupil's name 
School 
Grade 


Father's work---(If not working at the present time, tell 
what he did before he stopped.) 


Mother's work---(If she takes care of the home, say so. If 
She goes out to work in the mill, shoe shop, 
or the like, you may say so.) 


(This is to be voluntary on the part of the 
children.) 


Date of birth; Year-month-day 
Pupil's age when school began this September, 
Grade history; (Extra promotions; six years for six grades3 


or has any grade or grades been repeated, 
Full particulars.) 


Arithmetic history: (How he arithmetic previous to present 
grade? 


For the teacher: When pupil passes in his paper to youg will you 
make a note of his approximate class rating in 


figures? Add any information you wish. 


Be 


——— 


INSTRUCTIONS FOR READING TABLES X AND Y. EXPERIMENTAL AND 


REGULAR GROUPS, 


Tables X and Y are read beginning at the left as follows; 


Colum 1, 


" 
bi 


Pupilts school and number. 

Pupilts age. 

Grade history. The number of years in school. 
Teacher's estimate of the pupil's general class rating, 


Kuhlman-Anderson mental score, Jan. 11/33 
Haggerty Delta 2 mental score, Jan. 12/33 
Arithmetic history. The amount of formal arithmetic, 
Results of Wilson 3P Test. (Addition) Dec. 6/32 

I n n 4p Subtraction) " 7/32 

n n n s) Multiplication) Jan. 6/33 

" " " 6P1." Short Division) " 9/33 

" ewe 6p2," Long Division) " 10/33 
Average of all Wilson "p" (process) Tests. 
Results of Geupeesse Test I. March 16/33 

" n n Dae May 17/33 

" " " " EEL. May 18/33 


Average of all Composite Tests, 
Addition on the Wilson a cenyey Form I Tesh March 
Subtraction " " n 


Multiplication " " n " n 
Division " n " " n n 
Fractions 1? n " 1" " 1" 

Business Arithmetic " n n " 

Total Score on Wilson n " n " 

Addition on the Wilson General Survey Porm ITI pore 
Subtraction " n " n n " 
Multiplication" " " " " n 
Division "1 " " "1 " 1 
Fractions " " tt 1 tt 1 


Business Arithmetic" 1 " " " 
Total Score on " " " " " 
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SUMMARY FOR TABLES X AND Y 59 


| EXPERIMENTALS _— || REGULAR PROGRAM... — For 


Piet 1 Bie, - | Sader. -Med. | AV. S20 Reg. 

Ages | Bheged: 11.46; 1.72 |} 11.60; 11.91 1.25 45 

History SL aeel. er eee I. Ays0) 4,77 | 1.8 2 4, 

Teacher's Rating 82.50 80.20 11.65 Te,20D1 (i¢oU0 | LO Lo - 2,70 

Kuhlman-anderson 68.75 66,88 14.75 | 75.29 74.30 18, ¢ 7.42 

Haggerty Delta 2.80.85 80.40 19.10 86.88 86.58 14,55 + 5,98 

> Dec .6-7/32 and 

Jan .6-9-10/33 | 

Inventory: Av. {| #%.91' 76.46 15.10 |} 92.20; 91,04 6.55 #14.58 
Add. | 93.41; 91.40: 6.70 || 95.47) 93.07 | 7.25 ¢ 2.67 
Subt. | 90.58: 84.82 16.60 | 95.79 94,10 5.90 ¢ 9.28 
Mult. | 80.56; 76.50 14.75 ji} 90,66; 88.68 7.65 ¢1l2.58 
S, D&¥» 134411 72,50! 82.05 95,10] 91.32 9.05 418.82 
La DLV | 67.86; 59.57: 30.65 93. 90.86 15.50 751.29 

Composite Tests; 

March16/33 

May 17-18/33 

Composite [I Si 86 .56; 14.25 95.78) 94.05 6.70 ¢ 7,49 

Composite II 92.14 86.86 15.65 94.59 93,45 Tedo ¢ 6.59 

Composite III 94, 90.58; Lz. 96.44 95.75 5.90 aes el d 

Survey I: 

March 17/33 
Add. Sec.1l. 50. 47 .09° 3,10 50. 47.58 4.10 t 49 
bulae © +2. 47.84 45.16 9. 49.45 48.28 5. + 5.12 
Mult. " 3, 54.77; 55.60;13,70 {| 42,69} 42,10 8.90 + 6.50 
Divi)" «aby 64.26; 36.55) 12,65 44.54 43.71 9.20 #- 7.16 
Frac.:"° 5, 9.67; 14,86: 14.15 $4.84 32.90 14.25 #28.04 
B. Know. 6, 51.88; $1.28: 8.75 62.84 32,65 7.60 + 1.37 

Total Score 216.79) 211.10; 29.50 ||'248.7512435.26 | 29.05 #52.16 

Survey II: 

May 19/33 


Add. Sec.l. 50. 45,84 5,85 50. 46.70 4.40 
Supt. " 2, 49.88 46.20 9,50 D0. 46.05 5.10 
Mult. " 3, 57.64 56.01 10.70 59.52 59.10 8.60 
Dive. © 4, 42.50 40.81 10.60 44.24 44, 7.15 
Frac, " 5, 24.72 22.50 12.20 o4, 561.55 15.70 
B. Know. 6, 26.59 26.98 9.25 61.25 51.25 10.40 
Total Score 220.65 215.55 37.05 241.88 2356.55 28,15 
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TABLE Ze 60 
MID-YEAR ENTRANCE CLASS TO THE SIXTH GRADE JANUARY 1933, 


NO FORMAL TRAINING IN ARITHMETIC. 
os for reading this table follows data. ) 


Pupilts :; Pupilts: Addition: eulieeetten- Mult. : fpart: Long 
5 pre S ageic. : - : : Div. : Dee, 
an - 3 : 3 5 $ $ 
ber $ 5 $ 3 Vie See. Wee eae 
Mid-Bl 10 70 0 0 0 0 
Mid-Be 10 79 26 0 3 0 
Mid-B3 10 45 0 0 9) 0 
Mid-B4 10 41 19 8) 0 0 
Mid-B5 12 72 36 ) 8 0 
Mid-B6 10 92 1 14 7 0 
Mid-B7 10 59 0 14 0 9) 
Mid~B8 10 59 8) 15 0 0 
Mid-B9 Li él 17 0 0 0 
Mid-B10 12 45 £ 0 0 0 
Mid-B1ll Lt 86 38 31 14 0 
Mid-B12 11 61 0 0 0 0 
Mid-B13 11 84 54 14 2 0 
Mid-B14 Lt 76 15 20 8 0 
Mid-B15 11 66 26 0 0 0 
Mid~B16 10 81 55 13 7 0 
Mid~-B17 12 90 R4 re 7 0 
Mid-B13 iz 59 1 9) 0 0 
Mid-B19 10 76 41 9) 1 0 
Mid-—B20 10 90 30 0 0 0 
Mid-B21 at 86 25 28 5 0 
Mid-B22 10 47 8 3 0 0 
Mid~B23 cB E 76 25 0 0 0 
Mid-~B24 ig 55 if 0 L 0 
Mid-B25 10 58 25 @) 2 0 
Mid-B26 10 44 9) 5 0 
Mid-H1 10 94 96 81 70 86 
Mid-H2 BE va 46 42 25 
Mid—H3 10 92 92 67 81 4 
Mid-H4 10 86 78 73 66 8 
Mid-H5 10 93 94 68 Tr : 
Mid~H6- 10 91 90 75 r4 : 
Mid-H7 10 99 91 82 6 ; 
Mid-H8 10 97 97 72 a6 : 
Mid-H9 11 96 89 TT 56 : 
Mid-H10 11 87 74 59 54 ° 
Mid-H11 11 92 85 54 45 , 
Mid~H12 9 86 57 45 : 
“Fi 44 2 
> Mid-H13 10. 99 97 79 72 
Mid-H14 11 89 63 3 9 
Mid-H15 : ~ : 
10 97 92 90 85 
Mid~-H16 pe oe 65 73 R2 0 
Mid-H17 10 98 97 ; 0 
80 83 ) 
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(Table Z. continued. 


Pupil's No. Pupil's e Add. Subt. 
Mid-H18 i — 5 55 
Mid-LL 10 96 90 
Mid-L2 14 69 55 
Mid-L3 10 88 62 
Mid-L4 10 92 oa § 
Mid-L5 10 89 92 
Mid-—L6 10 91 79 
Mid-L7 10 i 44 
Mid-L8 9 94 87 
Mid-L9 10 95 68 
Mid-L10 Le Tx 51 
Mid-L1l1 10 88 70 
Mid-Ll2 11 97 87 
Mid-L13 cs 82 66 
Mid-L14 12 88 46 
Mid-L15 9 77 58 
Mid-L16 10 TT 41 
Mid-L17 10 93 67 
Mid-L13 iZ 94 68 
Mid-Y1 11 62 26 
Mid-Ye2 11 83 59 
Mid-Y3 11 98 54 
Mid-Y4 15 95 41 
Mid-Y5 10 66 39 
Mid-yY6 no 8 64 28 
Mid-Y7 L& 95 40 
Mid-Y8 Et 76 39 
Mid-Y9 A: 89 40 
Mid-Y10 10 73 70 
Mid-Y11 a 70 28 
Mid-Y12 Ack 72 55 
Mid~Y13 yi 67 57 
Mid-Y14 LO 78 26 
The medians and averages for the above Table Z. are as follows: 
Med. Av. Sa Di. 
Age 16.97 10.63 95 
Addition 83.75 82.20 16.30 
Subtraction 41.66 47.65 50. 
Multiplication 20. ATS Baar 
Short Division 42 LT «oe 19.50 
Long Division Oo. 0. 0. 


Mid-Year Sixth Grade Class January 1933.) 
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AMOUNT OF WORK DONE AND PERSONAL REACTIONS OF EXPERIMENTAL 
| TEACHERS 
Mr. Benezet has permitted each experimental teacher to work 
out her own arithmetic program with the understanding that at 
the end of two years these pupils must be ready for high school 
work, 
In order to make a-study of how much formal arithmetic in- 


struction these experimental pupils had had up to the time of 


62 


the Wilson Inventory and Diagnostic Process Tests, December 6, 1932, 


and how much could really be accomplished in the short space of 


three months, the following information was called for: 


Teacher's name 
School 
Grade 
How much work have you accomplished since the beginning of 
school in September to December 6, 1932? (First semester) In 
detail, list all materials used and emphasize any particulars, 
Will you kindly state whether you anticipated any of the 
last three process tests, and taught aethite in advance of 
your program? 
Will you kindly state your personal reactions to the exper- 


iment to date? (December 6, 1932) 
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EXPERIMENTAL TRACKERS A pave ee 


PERIMENTAL TEACHERS' REACTIONS TO THE WORK 


Comments of Teacher #1. 


I have made out an account of the work taught (from 
September 1932 to February 6, 1933) to the children 
who took the tests in arithmetic. This was an ex- 
perimental group and had had no formal arithmetic 
prior to September 1952, 

Anticipating what these tests might contain, 

I taught multiplying, by zeros in multipliers and 

by three and four place multipliers, and dividing, 
by three figure divisors and zeros in quotient, in 
advance of my original plan. 

I feel very much satisfied with the results of 
these tests. They have convinced me that, formerly 
much precious time was wasted, or made much less 
pleasant for the children, who were trying to master 
the work which has been covered by these children, 
in one-half year. 


This work has been accomplished with great en- 


_thusiasm on the part of the children who looked for- 


ward eagerly to this period, 

Reports from the teacher, who now has the major- 
ity of these children, are very gratifying. She states 
that the children are sure of their fundamentals and 
work independently with much more accuracy than children 
of traditional groups. They grasp work much more quickly 


and much of the boresome drill is thus eliminated. 
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Comments of Teacher #23 


Personally, I feel that the children as a whole did 
very well on the tests considering the short time arith- 
metic has been taught. 7 

I feel that the tests are proving the contention 
that arithmetic can be deferred until the fifth or sixth 
grade with great profit. I feel, after watching the 
experiment in this class for four years, that the exper- 
iment is accomplishing its end. I feel more than satis- 
fied with my results. 

Comments of Teacher #5: 

The test results were as good as I expected, The 
pupils are slow thinkers and the results compare no 
higher than the rest of their work, 

Comments of Teacher #4; 
The results were as good, and in some cases better 


than I expected. 
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At the beginning of this study it was stated that there was: 
a break in time between the addition and subtraction tests given 
December 6-7, 1932 and the multiplication, short division, and 
long division tests given January 6-9-10, 1955 due to 4 delay in 
receiving these tests from the publishers and also the interven- 
tion of the Christmas vacation, In requesting whether or not 
the teachers had taught anything in advance of their program, it 
was the intention of the writer to note the reaction of the 
teachers and pupils and to see what had been accomplished if this 
emergency time had been utilized. 

AS a-result of the request, the following information was 
submitted and shows that two out of the four experimental 
classes had not yet finished learning the processes which they 
were now called upon to do, 


The following substantiates the above; 


Teacher #1. 
"Apticipating what these tests might contaim, I taught 


multiplying by zeros in multipliers and by three and four 
place multipliers and dividing, by three figure divisors 
and zéros in quotient, in advance of my original plan." 
Teacher #2. ; 

"Introduced a little long division but only as an aid, and 
a chance to see what they would do with it in the test. 
(It does not yet come in our work.) Taught it in about 
six demonstrations comparing it with short division, but 


no solid, lengthly drill as yet on long division," 
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STATEMENT OF WORK ACCOMPLISHED 


Information furnished by Teacher #1 
Arithmetic taught in 6B from September to February 5, 1956 


I. Reading and writing Arabic numbers through millions 
II. Addition 

A. 100 Combinations 

B. Addition of whole numbers 

1. Single column (two, three, etc. to ten addends) 

2. Two, three, four, and five place numbers (with and 
without carrying) seven addends, including zeros in 
some addends 

5. Broken columns, or addends with different numbers of 
digits 

C. Addition of United States money 
D. Checking 
III. Subtraction (Additive Method) 
A. 100 Combinations 
B. Subtraction of whole numbers 
1. Subtract two, three, four, five, and six place subtra- 
hends from two, three, four, five, six and seven place 
minuends (with and without carrying) 
2. Zeros in minuend, in subtrahend, and in both 
C. Subtraction of United States money 
D. Checking 
IV. Multiplication 
A. Tables through twelves 
B. Multiplying two, three, four, and five place multiplicand 
by one, two, three, and four place multipliers 
C. Multiplying by zeros in multiplicand and multiplier 
D. United States money (decimal point in product) 
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E. Checking by reversing the multiplier and later by division 


V. Division 
AX Tables through twelves 
B. Short division 
1. Four and five place dividends 
2. Writing remainders as fractions 
5. Zeros in dividend 
4. U. S. money as a dividend 
5. Checking by multiplication 
6. Finding averages 
C. Long division 
1. Two and three figure divisors 
2. Final zeros in divisors and dividends 
5. Zeros in divisors and dividends 
4. Zeros in quotient 
5. U. S. money (dividend) 
vi. 6. Checking by multiplication 
VI. Roman Numerals through yn 
VII. Denominate numbers 
A. Dry-Qt.-pk.-bu,. 
B. Linear--in,-ft.-yd. 
C. Liguid--pt.-qt.-gal, 
D. Time--min,-hr,-da,-wk,-mo.-yr,. 
Ee Weight--oz.-lb.-ton 
VII[Fractions 
® 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, 1/8, and 1/9 of any number 


Information furnished by teacher #2 
Started arithmetic September 5, 1932 
Text used--Strayer Upton Book I 

Aim; 


On December z1, 1932 


tit. 


Iv, 
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To cover everything carefully, as far as possible, during 

the school year to prove how much children can quickly absorb 
after a long period cf no arithmetic whatscever until 65 Grade, 
due to the fact that their minds are then ready to quickly 
grasp the meaning of the primted page because of the intensive 
drill for five years on Eaglish spoken and written, 


A period of 14 weeks 2 days | 
124 weeks 
63 actual school days 
41% hrs, of teaching 
Completed work mapped out in Book I up to voage 15k 
Have studied: 


12 multiplication tables 

12 division tables 
fook up: 

1. Addition 

2. Subtraction 

3. Snort division 
Alse taught the terms used and tae proof proeess for each 
of the four types. : 
Introduced 42 little long division, but only as sn aid, and 
a ehauece to see what they could do with it in the test,(It 
does not yet eome in our work.) ‘Yaught it in about six 
demonstrations, comparing it with short division, but no 
lengthly drill os yet on long division. 


VI. Took up the tables of 69 


1. Liquid Measure 
2. Dry n 
5. Linear " 
4. The use of a Scale of Measure 

VII. Took up--Dividing a whole into parts 
1/2, 1/3, 1/4, 1/5, 1/6, 1/7 of numbers 

VIII. Took up:- 
1. Reading and writing numbers to one million 
2. Pointing off three places from the right in whole 

numbers 
IX. Taught+s- 

1. Dollar sign and cents 
&. Decimal point in dollars and cents 


5. The right of a decimal point equals less than a whole 


Information furnished by Teacher #3 


In September, I reviewed the four fundamental processes and 
from that I taught addition, subtraction, multiplication and 
division of fractions. 

I am now teaching the adding of decimals, 


This room was partly experimental, 


—-~ 
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Information furnished by Teacher #4 


In preparation for the tests given to the 6B class in arith- 
metic, I gave no special or advance instruction on the subject to 
be given but simply followed the outline I had planned, [I have 
twenty-minute periods daily in arithmetic besides using flash 
ecards or drill on tables for five minutes. In the fifth grade, 
the pupils had some problems and work in the four fundamentals 
and simple fractions but no drill nor special period for arith- 
metic. 

The work the 6B class has done beginning in September 1932 
is as follows; 

Addition; columns of one figure; columns of two, three, 

and four figures; dollars and cents; problems; 
flash cards and oral drill work. 

Subtraction: examples and problems with one, two, three 

and four figures; dollars and cents;-flash cards 
and oral drills. 

Multiplication: by one, two, and three figures; by 10, 100, 

and 1000; by a number ending in a 0; flash cards 
and oral drills, Multiplication tables 2 to 12 
inclusive. 

Division; short division; long division by two figures; a 

few simple examples with a three-figure divisor; 
flash cards; problems; dollars and cents in divi- 
dend. Fractional parts of numbers as 1/4, 3/4, 
1/3, 2/8, ete. 

Fractions: fractional parts; reducing to lowest terms; re- 

ducing improper fractions; adding fractions as 


4ths and 8ths, rds and 6ths; subtraction of 


Ne 
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fractions (without borrowing); adding and subtracting 
of simple mixed numbers. 
Simple examples in denominate numbers using tables of 


Length, Time, and Weight. 


Haggerty Intelligence Examination 


DELTA 2 


FOR GRADES 3-9 


Arranged and standardized by M. E. Haccerty, University of Minnesota 


IWiyemanie rise ene ya aeetem et 1 at ea ee Arai aie 2B Cong nee 2 ae 
First name Last name Write boy-or girl 
‘Thisispehe se) 1 Phe Adie tonhs day of... Yew okt eda fc gues 8 aed Cees years old. 
My next birthday will be....../904¢ J... fe aR ae I am in... Zuat... half of Grade. 6.22” 
The name of my school is.“ 4s The iname.ef my city (county) is.4/-0 = en 


Do not turn this page until you are told to do so. 


(To be read silently by pupils while examiner reads aloud) 


This little book contains some exercises which will show how well you can do 
certain things. Some of the things are very easy and some are very hard. ‘There 
are six exercises in all. You will be shown them one at a time and will finish 
each one before you see the next one. Do not turn any page until you are told 
todoso. Assoon as you turn the page, lift your pencil, with your elbow on your 


desk, and do not put your pencil down until we have read the instructions and 
until I say, GO ! 


Now turn the page to Exercise 1. 


Exercise 1 2 3 4 5 6 


Score j 3 


Published by World Book Company, Yonkers-on-Hudson, New York, and Chicago, Illinois 
Copyright 1920 by World Book Company. Copyright in Great Britain. AJ// rights reserved. HIE: DELTA 2-25 
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EXERCISE 1 


DrrecrTIons. 

1. Read this question : Do cats see? NO YES 
The right answer is Yes; so a line is drawn under Yes. 

2. Read the next question: Is coal white? NO" YES 


The right answer is No; so a line is drawn under No. 


Below are a great many more questions. Read them carefully, one at a time, and draw a 
line under the right answer. When you are not sure, guess. 


in Dordegsprunietees.-.. its ES NO 
2 Canviardoll singe ties Yves te. WESiaN@: 
Bey Dioesrehesunmushimess 92120 vec YES: NO 
An Do rmenydrinkewater 22. -__ YESe NO 
Gane vallkapplesired e252... CES gNO© 
67 Dees artabletnaviedicgsi ese 3: 257.2 as 00 YES NO 
in ATC COTS/TOOd tOleab eee ess Os YES. ,<NO 
3. Arevtwo more than fount i) S/2e' YES NO 


g. Are children’s dresses always blue ?.____-- YES NO= 
10. Are houses sometimes made of bricks ?._ YES NO 


Iga o-soldietsveverlivienm Gamps fe) 2-'8 23.7 YES NO 
22 9 WoOes it thalm evenveniOnming re cues. 20. YES NO 
13, Doi all travelers nave companions? -.--2-" "=. YES) FN©@ 
a4 Js south ditterentsfromenorth? = 22" Ser YES NO 
15. Do pupils attend school at midnight ?___--____- YESaENO} 
16. Does lightning sometimes occur at night?_..______- YES NO 
ijn Worguatds ever take captives() 222) 422) 42h YES. NO 
18. Are all barbers wealthy persons? _._.__.___--.-.._-- YES NO 
19. Does the country need patriotic citizens ?___-______- YES” NO 
20. Should school teachers be continually tardy ?._..___. YES NO 
21. Are all swimming animals quadrupeds?.______....-....--- WES? NO: 
(eels thesdevelopmentior threes ever stunted se = 1 VES N© 
2gu plsveleceicity used. only for hiehting: ?2 24. 22 soe e YVESPaNo) 
Zann Wovaliforeigners makergood"citizemsiye. vie Ue Mie tn jas | VEST ENG 
25. Is the government of colonies important ?__.-_-..-__-__-- YESEEN@ 
26, ATetucure events detinitely predictable me.) i YRS NO 
27. Is hospitality likely to be appreciated ?__-___________________ YES NO 
26, Ave Missionaresrever persecuted™ by) natives 222i YES) INO 
29. Isa faithless commander deserving of reward?....____________. YES NO 
30. Do governors ever issue proclamations ?.-__________- eins GESaeN© 
31. Does the ascent of a mountain conduce to fatigue ?..-___.._____.--- YES “NO 
a2. Wo areuments arise over politicalyqmestionst:..8---< let ee» YES: sNO© 
AQ, Suoula a sentinels challenge bevignored 2. i YES. (NO 
AAaeELEC Intepiiey, AnGvopediencenvintuesi ss emse yest AER) ipl ll YESPIN© 
35eate historians infallible ?._ = Meee ees. YES) ss N© 
36. Are “patriotism ” and “ elocution ” synonyms? Deen ee et YESS NO 
37. Does allegiance imply loyalty ?---..--_--__- FON A See 2 Pees Li VES wine 
Bova ake sUnpeny ene swocation ot diplomats: sme als hee 2): tip laree.___. YES! “NO 
TQ ces ennaglesmim Pelicentiaties #9. 9 Bien eet Eo eo. YES INO 
AO Mien iaieiadleadecisions ever enforced. 2. ete Ne YES * NO 
Numeéer right. _------ 
Number wrong-_---~- 
Number right minus Number wrong______- (Score) 
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Get the answers to these problems as quickly as you can. 


EXERCISE 2 


figure on if you need to. 


Use the side of this page to 


i clowemanveare. Ss. men and) Voumentas eens! 26. WS Answer 

Settee Libs 2 Ifone sae no. 5 cents, what will 4 pencils cost ?.-- Answer 
Ii); blowpinanynakemvoumenaang 7 AMON ¢ 2.24220 een rade a ee Answer ( 
2 A boy had tocents and spent 4 cents. How many cents po he left ?.. Answer ( 
3. If you save $7 a month for 4 months, how much will you save? ___.. Answer ( 

4 lf24 men are divided i into groups of 8, how many groups will there 
beet eee Seo UE ee Ae ee gee ene ent SA Answer ( 

5 A boy had 12 marbles. He bought 3 more, and ce lost G. How 
many marbles did he have left ?.-.._< PR. AMOK F AOR TT Answer ( 

6 Mary was carrying a dozen eggs in her apron. re eggs fell out 
and were broken. How many eggs had she left ?._.4-4.4. L251 Answer ( 

7 An army advanced 5 miles and retreated 3 miles. How far was it 
then from its first position ?_...%1_<47%4) ___ ew ema ted... Answer ( 

8 How many hours will it.take to drive a team 66 miles at the rate of 
6 miles an hour ?... S3@7 -“7441.._ teu ge ahem tc Sed U3 Answer ( 

9 How Ey apples can you err for 50 cents at the rate of 2 for 5 
COMES!) soe tea ees CaN Ss mt ACR eee Answer ( 

10 A regiment marched 40 miles in five days. The first day it marched 


g miles, the second day 6 miles, the third 10 miles, the fourth 8 


miles. How many miles did it march the last day ?-2+-2-2.--27_2.~Answer ( 
If you buy two writing tablets at 7 cents each and a book for 65 cents, 
how much change should you get from a two-dollar bill ?_-...--__--- Answer ( 


If there are 5 school days in a week, 4 weeks in a month, and 9 
months in a school year, how many school days are there in a 


SCHOO lived tars eee ee ee es . ) ha Cee. noe Answer ( 
A dealer bought some mules for $800. He sold them for $1000, 

making $40 on each mule. How many mules were there? .._--__- Answer ( 
A rectangular bin holds 400 cubic feet of corn. If the bin is ro feet 

longeatides, fectawidemhaw deep. is it P22. 2 ee mteameencwmee V7 Answer ( 
If it takes 6 men 3 days to dig a 180-foot drain, how many men are 

Needed ston dig mitinyhalitmaaayen 2-2. "2 =. > eS eee abyss 2) Answer ( 


A soldier spent one eighth of his money for post cards and four times 
as much for a box of letter paper, and then had go cents left. How 


muenemoney didsheshavevat first 0s ee eet 2 te ee __. Answer ( 
If 34 tons of coal cost $21, what will 54 tons cost?_----------------- -- Answer ( 
A ship has food to last her crew of s00 men 6 months. How long 

W OUMGMUER acter 2OO0 Well: see See koe te ke ees ee Answer ( 
If a man runs a hundred yards in 10 mie how many feet does he 

Tumimeeuotasecond tse ee Answer ( 


A submarine makes 8 miles an hour under water and 15 miles on the 
surface. How long will it take to cross a 100-mile channel, if it has 
to go two fifths of the way under water ?.----.---.-.2.-.2.---.--2---- Answer ( 
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Vy. ASTOUGRE 


EXERCISE 3 


Each of these pictures has something missing, and 
you are to put in with your pencil the missing part. 
Look at the first one. It is the picture of a boy’s face, 
but it has no mouth. Now with your pencil mark ina 
mouth. The woman has no eye. Give her an eye. 
The other pictures are to be finished in the same way. 
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Kuhlmann-Anderson Tests 


GRADE VI 


KH } 


Name OAH te 4 aS tGrade 


Age on Last Birthday —_/ eae 


. J } 

Birthday LAALAMAA He 
Month Day 
School __ +4 . 
( 
? 

Town _ YY f fT 
Use Either This Record or the Class Record Sheet Date } ey 
Test No. Test No. 


Age H 


Make sure that this is cor- 
rect. Verify the record. 


See Instruction Manual, page 17 


Published by 
EDUCATIONAL TEST BUREAU, Inc. 
Minneapolis — Philadelphia 


MINNEAPOLIS OFFICE: PHILADELPHIA OFFICE: 
University and 15th Aves. S. E. 3416 Walnut St. 


Copyright, 1927, by F. KUHLMANN and ROSE ANDERSON. Copyright in Canada. 
Printed in U. S. A. 


EXAMPLES: free good old heavy bad fast 
early slow wrong light big right 


I. old rich as poor sereen ~ full 

Ze light | soon bad = sick dark narrow 

3. brown open full dark sorry empty 
4. laugh ee wait whistle study cry 
5. soon above when even. below back 
6. strong fight weak muscle jump _ work 


7. like fun friend cousin enemy skate 


8. never where while still quickly always 
9. sharp narrow. point’ steep dull study 


10. string line’ straight turn old crooked 


Test No, 23 


EXAMPLES: 


Se Oy ene co SS 


. book 
. squirrel 


a Cat 


chair 
house 
boy 
room 
concert 


army 


. banquet 
. fire 


. blizzard 
. club 


. trial 


. contest 


Test No. 24 


hair 


table top paint legs cloth dishes 
tree shade nuts roots leaves branches 


printing _ 


story pages shelf picture 


sap fll Gee 


nuts tree 
milk 


comfort 


owner mouse. claws 
seat 
bed furnace 
head__ knife 


walls ceiling _ 


legs rocker 


Sidewalk _ window 


arms 
door _ 


shoes legs _ suit 


furniture lamp people 


performer violin singing 


music 


encore 
applause 


officers tents fighting’ soldiers’ ships 


deaths 
music wine 
laughter 


guests dancing food 


alarm flame danger heat fireman 


insurance 


winds. death 


banquets _ meetings 
fun members 


thunder danger snow wrecks 


committees clubhouse 


sentence crime defendant jury 


guilt 


judge 


opponents crowds rowing strength 


rivalry dislike 
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EXAMPLES: (A) The third letter of the alphabetis . 


10. 


. The first letter to the left of the tenth letter is . 


---- 


(B) The second letter before the sixth Q 


lettenmisMeee 5 ks | he at eee a= Aa 


. The fifth letter of the alphabetis. . . 2. 2. te. 
. The-second letter before the last letteris . . . -.-- pees. 
'Dhe thicd lettermbetoremViis’. — «=... 2 et Sodas 
» he letter midway between Hand Nis. .°% . =..-.--. 
. The second letter after the fourth letteris . . . -... ree 


. The letter two letters to the right of the letter E is. -....%.... 


. The letters of the word the in the order in which 


they come inthe alphabet are .. .... =. . earl 


. The letters of the word boy in the order in which | 
they cotlerdbe | emenen) se bd een wer eer. 2 ee) 


The word you get by putting the first letter between 
the two middle letters of the alphabet is . . .. ~-.-----.-- 


Test No, 25 


m, 


4 


EXAMPLES: 


tS: 


table 
apple 


. silk 
. salmon 


. sheep 


diamond 
hammer 
lettuce 
man 


gun 


. Carpentry 
. gold 

. wagon 

. baseball 
a bee 


. mustard 


honesty 


Test No. 26 


oan 


box 
cherry 


red pretty dress 


meat 
flock 
precious 
carpenter 
vegetable 
boy 
shoot 
tools 
bright 
vehicle 
practice 
wax 
burns 


excellence 


water 


animal 


trade 


birds 


spice 


furniture 


seed 


value 
nail 


green 


strong fights 


muzzle 


valuable 
brake 


diamond healthful 


best 


meat 


man 


honey 


bed cloth wood 
grow fruit leaf 
fashion cloth 


sparkles 


tool 


leaves 


weapon 


mineral 


wood 


powder 


virtue 


useful 
healthful 


muscle 


wages 


insect 


swim fish food 


jewel 


dangerous 


ring 


ride 


strong 


right 


team 


woolly butchered 


ring 


iron 


person 


house 


money 


carriage 


sport 


stings 


flavor 


desirable 


garden 


wound 


é- 


7] 


EXAMPLES: 
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LS. 


Oe Sa tn eo) ts 


table 
apple 


. silk 
. Salmon 
. sheep 


. diamond 


hammer 
lettuce 
man 


gun 


. Carpentry 
. gold 

. wagon 
. baseball 
; bee 


. mustard 


honesty 


Test No. 26 


an 


box 


cherry 


red pretty dress 


meat 
flock 


precious 


carpenter 


vegetable 


boy 
shoot 
tools 
bright 
vehicle 
practice 
wax 


burns 


excellence 


water 


animal 


trade 


birds 


furniture 


seed 


value 


nail 


strong fights 


muzzle 


valuable 


brake 


diamond healthful 


spice 


best 


meat 


green 


man 


wood 


honey 


powder 


bed cloth wood 
grow fruit leaf 
fashion cloth 


sparkles 
tool 


leaves 


weapon 


mineral 


virtue 


useful 


healthful 


muscle 


wages 


ride 


insect 


swim fish food 


jewel 


dangerous 


woolly butchered 


ring 


iron 


person 


house 


ring 


strong 


right 


team 


money 


carriage 


sport 


stings 


flavor 


desirable 


garden 


wound 


pe 


31 


31 
44 


29 
30 
23 


32 


9 


Test No, 27 


A 


16 


31 


EA | 


18 


29 


6 
22 
27 


38 


19 


14 


41 


20 


13 


46 


47 


43 


25 


23 


36 


ot 


17 
49 
26 
43 


34 
44 
ml 


19 


16 


26 


32 


34 


21 


23 
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EXAMPLES: 
chair book couch desk box letter 
dog cheese dish potato table bread 
1. dirt iron force silver wool wire 
2. ship waves cart road wagon bricks 
3. store banana basket apple seed plum 
4. sea rock mountain lake storm river 
5. glass hat room _ ribbon basket dress 
6. robin winter horse song’ squirrel fence 
7. rain wind sky steam heat water _ 
8. brass piano violin party pleasure flute 
9. submarine officer. "duty bomb trench gun 


— 
(=) 


— 
— 


— 
Lys) 


—_ 
> WwW 


bee 


. poetry physics physiology beauty ‘chemistry 


resonance 


. sermon newspaper manuscript book magazine 


speech 


. house cave barn hotel store’ castle 


. paper crayon pencil blackboard pen ink 


frog feathers fish chicken animal duck 


gold ruby stone pearl jewel diamond 


Test No. 28 
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Test No. 29 


~4 


4 


EXAMPLES: my not is book that 


BE 


—_—_—_— 


ran the boy the street down 


er 


. apples trees on grow 


REVaret 


. grow boys men to become up 
. is lesson girl her studying the 
. there days are the week in seven 


. children room of the out ran S1xX_ 


: Mary I runs as as fast 
. do go we Saturday school on not to 
ve Naturday 
. she youngest selected our the in girl room 
. thousand many a year cars makes Ford 
. true stories teacher about the a told them colonies 
. who her lost girl pencil the another bought 


. allowed upon skate to they never river were the 


an embankment train leaped lost lives their and many people the 


Test No. 30 


by 


wA 


EXAMPLES: girl come ill his 


15. 


apple shell ripe banana 


- sit can pie big 

. ton sing boy some 

. tell some me _ can 

. why bury still you 

. are bat out tell 

. truth happy people _ riches 
. mirth beauty business ugly 
. trill hurry battle leaves 

. tramp lease trial found. 

. across bought camel truce 
. makes story tremble asking 
. early income fashion simply 
. anchor sample. truth ripple 


. beacon giving nation humble 


family forgive angel bought 


Test No, 81 


Sal 


EXAMPLES: quarter nickel dollar dime penny 


rod yard inch mile _ foot 


1. gallon gill bushel quart pint 
2. township county acre section state 

=—— 3. one multitude few none many 
4. clause syllable sentence letter word 
5. infancy adolescence old-age childhood maturity 
6. warm cold hot _ torrid frigid 

(_. 7. president alderman governor mayor citizen 
8. company regiment squad _ division army 
9. colossal | tiny small enormous large 
10. inaudible distinct deafening faint loud 
11. millennium eon century year decade 
12. lieutenant corporal general colonel captain 


13. frequently occasionally never usually always 


14. good naughty wicked. mischievous angelic 


15. pennyweight pound ounce grain carat 


Test No. 32 


The Wilson General Survey Tests in Arithmetic 
Form 1 
t~ By G. M. WILSON, Professor of Education, Boston University 


SCORE FORM 


Addition 


° TEACHER Subtraction 
EUs wa aMeckeherechasGacntntcnccsusptoienccesTass buts (gastwwt Wpawe¥T vaccercsancecccescsuacone 
Multiplication 0 


To the Pupil: This is a contest covering the simple Deion & 
things in addition, subtraction, multiplication, division, : ic 
fractions, and business knowledge. It is not a time test. ENO anes 
Work carefully. When you have finished, check your work. Business Sit... Q 
Give good attention and do your best. Do not ask questions | 
or look around. TRY TO WIN FOR YOUR SCHOOL. 


ToraL 


ADDITION 
(a) (b) (ec) @ () f&@ & @® @ @ ® © @® 
8 7 5 1 0 3 0 1 8 0 6 5 «5 
3 6 4 9 9 8 6 7 9 7 8 ® @ 
Th) fe) Glee eae) 7] G P y 7 TF | 7h 
(m) (0) (p) (qa) () (s) (t) (u) (vy) (Ww) (x) 
6 3 758 $5.83 8757 $14.69 0 5 4 0 45 
9 6 686 5.19 3787 8.54 4 8 7 5 89 
= = a - 4 66 
Be 9 Way Yam iy Yoees 7 Gk 8 OBB 
a 15 
Ve Ce 
‘pac ae 

SUBTRACTION 
(a) (b) (ce) (@) (e) @) () () @ @G (& © @&® @® ©) 
SE ORS ieee Oe Tan Se Oe O20 Sa oF Ole cal Coeehe 8 
SMC peer ore OMe isu Rey Malt Se a ea Gib etoe, Mvbie me 2 
en ag! 0. 7 TO Se eg eo 
~?) @ @ std WwW W (Wy) (x) (y) (z) (a*) (b*) 


9 7 5 9 5 1511 2784 8412 148838 12768 17874 16760 15580 
6 f A 8 & 987 347 2646 1965 4397 3935 6429 8322 
1 


i 6. ag 0 Ly LAR) STG Tg RN TIBF TG 725 
MULTIPLICATION 
(a) (b) (c) (d) (e) (t) (g) (h) ) () 
6 8 7 i 0 8 6 5 4 0 
5 4 3 6 8 5 9 9 7 0 
2 Ry: a pM a wD wy jr DB Ti 
(ky) (m) () (0) () (a) «) (s) 
oh a8 986 975 975 978 6897 95407 84654 


2 3 4 Ti 6 84 67 


DIVISION 
(a) v5 (b) or (c) 3724 (d) sy56 (e) ot (£) att ’ s 
(g) oyae (h) sya (i) ova (j) 327 (k) ass (1) oyt2 A 
(m) ayae (a) 2y6 (0) ayi (@) 1% (q) 918 (@) 4730 
(s) yd (t) 520 (u) sya (vy) Wt Cw) sy" (x) sya 
(y) sylostao- (z) ETPLTES (a*) Aaa (b*) 18) d98t0 
FRACTIONS 
ADD SUBTRACT 


(a) /2+1/6=% (a) 1/4 +4. 3/4=]| (s) 1/2 — 1/4 = 5 


4 / 
f V 63) 8/5 — 1/10 = 


(b) 1/5+38/5=U-  (e) 1/3 41/4 = |/(h) 1/6 -1/12=- > BY — BYAlGj — 
(ce) 1/241/3= [es 2/5 +1/10= . (i) 2/3 — 1/6 = YQ 5/8—1/4 = 
® D 


MULTIPLY ey A 
(m) 1/2 x 1/4 = (p) 1/72xX2 = | (s) 3/16 + 3/4 = Yu) 3/4+1/3= 
(n) 1/3 X 3/4= (a) $30 K 2% 4y Sj (t) 7/8 +1/4= (v) 4/5 + 2/5 = 


(0) 3/5 XK 2/73 = 


Check the best answer: { 


(1) 


(2) 


(3) 


(4) 


(5) 


(r) ase x 3% 4B) 9. 


KNOWLEDGE OF BUSINESS SITUATIONS 


~—— 


When are prices of coal usually the lowest? 
(EN rerstoceecen In) Jani? (b)........ In Oct.? (Onn enn June? 
A man with a family takes out a $10,000 life insurance policy. Of the follow- 
ing reasons, which one is the best? 

(¢2) Pereceeeose To pay debts in case of death. (Db) .eX.'TO provide for wife and 
children. (CG) ees To get $10,000 at littie cost. 

About how much does a new automobile depreciate (or lose) in value as 
a result of a season’s use? 


(@) eee About 1/10. (b) 
(d).....2%...About 1/4. (e) 


Buying vegetables, canned goods, and other food supplies in quantities will 
make possible a saving of 


(a) About 10%. (b)..a2%....About 25%. (C)..........About 50%. 

One may safely buy clothing at a bargain sale 4) 9 
(@D))rocensccenn When distinctive patterns are wanted. (b)...2%. tee When regular | 
wear is planned. (C)............ When work clothes are so offered. 


Copyright, 1926, The University Publishing Company 
Lincoln — Chicago — New York — Dallas 
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The Wilson General Survey Tests in Arithmetic = is 


DIVISION 
Form 2 ag “ais ab =i) Bag 0 
(a) 8)72 (b) 4)24 (c) 5)5 (d) 9)81 (e) 7)56 (£) 7)0- 
P id By G. M. WILSON, Professor of Education, Boston University ~ 
b oa Elie oy ee), wie 
(g) 9)b4 (h) 5)40 (i) 3)15 (J) 9)638 (k) 7) 42 (1) 9)18 
SCORE FORM ¢ 
See) ata Peas Y 2 il 
Reo CALC (m) 2)8 (n) 5)20 (0) 7) (p) 3)27~ (a) 4928 (r) 9)36 
J} Subtraction _* 2 : 
THACHER......AAMckcecm. aaG, 27} —Y 4 | 
nee Multiplication (s) 5)45 (t) 6)48 (u) 5)85 (v) 3)12 (w) (x) 9)9° 
To the Pupil: This is a contest covering the simple Division 
things in addition, subtraction, multiplication, division, ‘ A107 loZlo3 _ 22%5 AR 
fractions, and business knowledge. It is not a time test. Fractions (y) Ga GAbe (z) Syepeeee (a*) OEY (b*) 87)48951 
Work carefully. When you have finished, check your work. Business Sit, 71 ist aril) a. 
Give good attention and do your best. Do not ask questions TaN Sialarle “Qiew UF su Jey 
or look around. TRY TO WIN FOR YOUR SCHOOL. SU "ts ie mee SIONS Tat 34 
ts 3 ADD er Bgeraact ml 
—_ 2 = uy Leo <o sa 
(a) 1/3 + 2 3 (d) 1/2+1/6=~7= CL (g) 1/3 —1/6 = (j) 3/4 —1/8 == 
ADDITION x a i: & 
‘ (b) 1/5 +3/10=> (e) 1/8 + 6/8 = rs oh) 1/4 — 1/8 = = <(k) 2/3 —3/15= 7% 
(a) (b) (c) (d) (e) (f) (8) (h) Gi) (i) (k) (1) (m) es wey 4 £ ‘ 3 
7 0 q 6 8 3 8 7 3 1 8 8 4 -(¢) 1/4 + 1/73 =F (f) 172 + 1/5 = 700 (i) 8/5 —1/10= i (1) 5/6 —1/3 = 7 
8 7 3 7 4 4 5 7 8 7 1 6 9 
—, = = = ae = i F i; MULTIPLY b DIVIDE 
) ) [ee Oe ish) 4y 13 A Bk 2 
v = | : I Me = (m) 1/3 x 3 at (p) 1/2 X 1/3 = (s) 5/12=- 5/6 =i (u) 5/6 = 1/3 = ee » 
(n) (0) (p) (a) (r) (s) (t) (u) W@W (w) @& (n) 1/4 x 4/5 =S= (a) 2/3 x 3/7 = (t) 2/3 +1/2= ¥ (vy) 6/8 -3/s=& 
5 $43 8 556 6755 $ 5.87 5 4 0 0 65 ‘ 4 
6 96 19 386 7657 A. O fT BB fw _ (0) $40 X 3% = Tyo (t) 36 X24—§ | 
_ — = : 3 9 6 7 3 86 j= : 
eaeod Vay PHO Heas te Od. iF eon he I 89 =e 
2 Ne a -- 9 84 KNOWLEDGE OF BUSINESS SITUATIONS 
£6 ) = == 
2 Y ie 223 Check the best answer: 
(1) Im buying top of the round steak, about what does your mother pay? 
SUBTRACTION f (@) ees 0c. (b)..MK.18C. (@) screen BNE, (@)oocerorre AbC. (C)).-..... 65c. (f£)....0 80c. 
(a) (b) (ce) (a) (e) (f) (g) & i) i) () @ (m () (0) 5 : fi 
6 7 9 7 6 q 9 g 9 6 6 0» 7 7 8 (2) What is the price of gasoline per gallon? 
6 4 6 8) 0 9 7 4 4 1 0 6 3 8 f (OD) versed 5c. (CD) eee 10¢ CQ\YacdArrel WG, — (Ceccxnseccene PAO; (@)eroxecercs 28ce. 
) a Oa. Wa ah ee a Beaks) SRS PRIDE eee a) 
= 3 7 ie iy U (3) What interest is paid on sayings accounts? 
(p) (a) (r) (s) (t) (@) (v) (w) (x) (y) (2) (a*) i 
9 3 7 4 8 135 583 8915 13390 14925 16576 16078 (Bi) keer e 1% (()ccorcnteced Mb, (@)anaensee BY. (@))ccccnicerere 8%. (e)..4.... 10% 
7 2 5 4 5 67 276 4926 1529 5643 2859 5439 
ea. i as ; ie aT = Sa ae (4) What is the cost of a new Ford Sedan? 
pupil Sh ps be $7 G87 = Jieel FAG) BP) } \ 
: , = G0 00) ((D))erA ere ODEN (CG) eraunnese EMA), (Cl))ccerorcccscs $848. (€).ceee $1200 
MULTIPLICATION nome? (5) A teacher has about $400 to invest each year. In general should she consider: 
(a) (b) (c) (d) (e) (f) (g) (bh) (i) () \) : i % 
4 8 9 0 9 6 1 8 9 8 Y (@))caxconard Government bonds, paying about 4%%. 
9 5 9 7 8 0 1 q 4 2 ())coros cecere Cooperative bank, paying about 542%. 
om aie a aR aan ay eae ai >: ry C) TEKS: Public utility bonds, paying about 6%. 
Piemo OP Ry 0 eer a ene ye Oe peers é : 
hy 2 ; Railway stock, paying about 644%. ~~ 
(ik) (1) (m) (n) (0) (p) (a) (r) (s) ..Oil stock, promising about 844%. 
$85 47 787 569 5&8 $9.67 7055 25367 84689 
¥ 8 7 9 b) 9 6 403 68 Copyright, 1926, The University Publishing Company 
} > = : Wise P = A Lincoln — Ohicago — New York — Dalla 
A eae 3 , it &S dg Sl 7 ] § y b F2.D3 49 380 5 z ] ol mies incoin oo ew ork ALAS 
a Uae eet, vo 220° ene) ; 


The Wilson Process Inventory and Diagnostic 
Tests in Arithmetic 


By G. M. WILSON, Professor of Education, Boston University 
Assisted by Ruth Lang and other co-operators 


A 
i ~ 
y 


TEST 3P. ADDITION—Process Step Difficulties 


Test 3P should be used for inventory and diagnostic purposes in 
Grade 3, or after addition has been taught. 


BEN eRIEN toy sv 2e a yous cudosusesiacscestonseesserttestaahesesessctiessssessesseeeei 
Cen IES eat bitin ee teen ee aes eee sans caves cvs Acceust vests sons 
Bete Ce oa i ose e ate eae Aas Salama area ane Sass voaedevedouneavod ctsgencess 
Mcains UL Ve. OT COMI yrear-cnccocssceseidosscdeecenecsssevesseesoovs 


To the Pupil: Aim for 100% accuracy with reasonable speed. 
Remember that you are to add throughout the test. 


If you hesitate on any step or combination, place a check (1) 
beside it; if you count, place two checks (\/\/); if you do not know, 
put a circle around the combination. After you have finished the test, 
note the time and then check the answers. When the test has been 
corrected, note carefully for your use in self-drill, the points on which 
you hesitated, counted, or made errors, according to the plan for 
scoring and noting errors on page 4. Work on the points that caused 
trouble. 


Make a note of the time you begin and complete the test. 


Test egal aeoce he Pests timished). ....ccids---+s00s Mamie: taken, sc:tote:-++<seee 


Group 1 \(Add): 


6 7 5 2 0 4 7 5 8 8 

8 5 4 9 3 8 6 8 0 8 

ae fair ar mes . / fa 
Group 2 (Add): 

1814— #? 25+0—%* 19-++8= 81-16 

Py a oye ees a {47 

s41j— 3 so10— 37 2843— 
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Group 3 (Add): 
a 
3 3 
6 2 if 
7 6 2 
4 3 6 
Group 4 (Add): 
2 
5 
6 5 7 
0 6 3 
3 7 . bs) 
Group 5 (Add): 
12 15 13 
31 al 41 
25 32 23 
21 4] 12 
Group 6 (Add): 
20 50 2 
15 7 60 
40 40 2 
4 701 13 
74 WY’ 7 
Group 7 (Add): 
35 56 43 
473 227 167 
468 394 585 


j Ie 


~| Nonwn 


| eons 


| NS Ow 


| H> DO o> oO 


| Lo a> 0 0) 


| NAW 


20 
30 


| mec d 38 


| ot ew) 


‘ 


51 
24 


17 
40 


~ | wnoHaIOT~ 


“a | rFPomos 


Group 8 (Add): 


23 78 68 76 88 60 17 88 

48 64 43 98 86 78 69 79 

85 97 76 73 72 84 98 50 

ad 50 9 96 46 46 59 68 75 
47 78 89 74 95 85 63 99 


Wd 36 SP 367 387 32 3) 


Group 9 (Add): 


$ $ $ $ $ $1.10 ¢$ $ $ $ 
20") 2:60" axe 48 2.48 15 16. 4:05 15 45 
wo4, 4:65), ©9195 com elo7 Go) ana 1.55 4.87 2.39 
8.75 9:78 346 1.65 20° «61:20 0 863.27 3.29 5.97 5.84 
2.50 5.72 OO (O18 13 08 446 6.75 7.89 3.09 
1.27 10" Fone 60 ol 452 485 ,7.96 . 6.56 9.75 


127 "10 475 p60 | 81 452 485 17.96 4 6.56 5 
lta OTe sre ae eee Fete 1777 are hry Nix 


Group 10 (Add): 


(cal le RT Tg: a. Fiat dine ie 
eee ae Lh. 246—.... vs ae eae 
CEG eee J0.; 56-+5—..... AL... 


This closes the test. Turn back to the first page and make a note of the 
time taken to complete the test. 


Scoring the Test. A perfect score on the test is 100. There are 100 examples, 
10 in each group. In third grade or below, take off one for each example missed. 
Above the third grade, a single mistake in a group means the loss of the 10 for , 
that group. 


On the next page enter the number right for each group, and make up the 
total score. Above third grade count only the perfect 10’s. 


Summarizing Errors. After the test has been corrected, analyze the errors. 
Do this by determining the cause of each error and then entering a tally on the 
plan for analysis of errors on the next page. If the plan is not complete enough, 
add other items. Each pupil must know his errors and correct them. 


t 
Wedd 


ADDITION, PROCESS TEACHING STEP-DIFFICULTIES 


Score 
i Lrimary combinations, simastoyOet19s8 ee Meeseseveeeeeeeceeeee 
Zipper, decade facts istms tONso eh 9s. ee een nnnNNNNerrsree meenerieeses ‘ , 
3. Short columns, unseen addends, no zeros, suMS tO 18. eeecesasseesceseaeee 
4. Short columns, unseen addends, with zeros, suMS to 18, ccssesssseserseseee 
Two place or three place numbers with no carrying, no zeros, or 
BApsr Fe i ee cee eeennnsa 6 
6. Two place or three place numbers without carrying but with 
zeroskand gaps. 9 I erences 
7. Two or three addends, both 2 and 3 place, carrying, sum of left 
hand columns less) than) 10,mnoyzeros, 9 eee 
8. Columns, carrying, gaps, zeros, sums to 39 + 9, ainececcteceesnseese 
9% Adding dollarsvandiicentss eer eeeecreere ' 


10. Higher decades needed for carrying in multiplication, 42 2 2 2 ceeseeeesesssseeeee 


Record the total score here and on the first page. Total Score = .................00 


Further Analysis of Errors, Supplementing the Ten Group Steps 


For each error made in the test, there should be a tally entered in the right 
place on this plan: 


10S a ne Om _ Omitted one addend in adding. 

DS, ak cscoee «eee Reversed digits in putting down answer. 

Be ede shcssecstcnstee Decade difficulty. 

A ma ceetrccsneres Gets lost in column work above.................... figures. 
MID Se rcewccsceos as c-aesrs Reading numbers wrongly. 

NGSy Recescasexexecessoes Bothered by dollar sign and decimal point. 

IEG iccecagsacsonatoubat Failure to carry. 

QS -Mitscsseereeecteseess Carrying wrong digit. 

DQ) op ee ceccsecastoceses Carried number put as extra in answer. 

Das Geeskeesaseessveccoss Carrying wrong amount, too many or too few. 
ile ame renee erestessnere Subtracting instead of adding. 

PPA corcobdcondtcaconons Counting. 4 
BoB Sececateeniseseee No regular habit, proceeding differently each time. 
Bae ciccstoncsncsesoss Fails to observe column position. 


Be. cesseducssecuatscesss Derives unknown combination from familiar one. 


The Wilson Process Inventory and Diagnostic 
Tests in Arithmetic 


By G. M. WILSON, Professor of Education, Boston University 
a Assisted by Charles E. Huntington, Theresa Finneran, J. L. Early, H. D. Sylvester, 
\ Anna A. Murphy, and George C. Francis. 


TEST 4P. SUBTRACTION—Process Step Difficulties 


Test 4P should be used for inventory and diagnostic purposes in 
Grade 3, or after subtraction has been taught. 


INAAMT © csc nes cocuvoncticea eaten eNra aeRO RescAaE Pen RaeEATi cas scasecéoe Age 

CCT Cale ae a | To ABS URTV GNTT Sapa cece cece cease sceeescceieacsteorett sovosecetie 

PP Se CHOI cna. ceeten.ts eee eet eee RT eres Soscbsr cts revasiuch veaeeasciuetn. 

Mow, .Ciby, dr County cee tertsesarscclcscssersossceey Daten k tie eee ne ces : 


To the Pupil: Aim for 100% accuracy with reasonable speed. 
Remember that you are to subtract throughout the test. 


If you hesitate on any step or combination, place a check (RVD) 
beside it; if you count, place two checks (\/\/); if you do not know, 
place a circle around the combination. After you have finished, note 
the time and then check the answer by adding the remainder and the 
number to be subtracted. The sum should be equal to the minuend. 
When the test has been corrected, note carefully for your use in self- 
drill, the points on which you hesitated, counted, or made errors, 
according to the plan for scoring and noting errors on page 4. Work 
on the points that caused trouble. 


Make a note of the time you begin and complete the test. 


WeESt DEQUI sree es Mest MiMISMed: :..0.3.s4e0ccaones. Pumies GA CM .s22 dscclcsenccsee 
Group 1 Group 2 
(1) (2) (3) (4) (5) (1) 85—27— 7 (3) 22—18—= 
15 5 13 uty 9 (4) 7163 
i 0 5 8 6 
= — — — oo (2) 54 48— (5) 46—40— 
Group 3 Group 4 
CR By) Ce Ka) CO Ca) Cae (4) = (5) 
67 =: 887 37 ~=—s 864 58 968) KA25 84 736 92 
51 426 22 §©6682 31 58 325 34 = 336 62 
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96 
ot 


(1) 


Group 5 
(3) (4) 
Sf. 4358 
84 321 
Group 7 
(3) (4) 
36 428 
4 12 
Group 9 
() (G3) 
709 90 
236 72 
Group 11 
(3) (4) 
235 829 
54 53 
he 
Group 13 
(3) (4) 
700 501 
368 163 


56 
53 


(5) 


(1) 


498 
250 


76 
38 


LQ } 


Group 10 
(2) (8) 


286 58 
193 49 


Group 12 
(2) (8) 


485 6341 
296 2186 


Group 14 
(yy (@) 


875 4842 
390.) 199i 


/ 


(4) 


920 
299 


ul 


98 
te) 


85 
77 


(5) 


873 
385 


Group 15 Group 16 


ee (2) (3 ee I) One ers Cee em. (o) 
125 1607 152 1759 127 1402 148 1812 1775 1200 
54 802 70 = 848 76 804 19 926" "39" ) 940 
9) 0S 82 We FI AE OOF We pay 
Group 17 Group 18 
oe -) Gey 4) DS 2s Ce xs) 
$5.40 $1.25 $42.95 $98.76 $.98 $5.00 $1.00 $1.25 $55.40 $.50 
2.10 1.05 31.40 13.26 .50 7 £508 9 250)— 1.08) 42:25) 239 
Ben . unx B, ff EG uf g ‘S P j 7 Ws / di / 
Group 19 
(1) (2) (3) (4) (9) 
$10.00 $4.98 $10.00 $2.00 $25.00 
5.98 9 6.25 fi 17.05 


ay; rs i —— of _— < 
PED 599 CE bas Fig? 
’ ® 4 i e .) 


Group 20 
Check the answers. Put a cross below each answer that is wrong. 
(1) (2) (3) (4) (5) 
486 AO 2 875 548 $15.00 
12.5 4320 476 209 9.9 8 


Turn back to the first page and make a note of the time taken to complete 
the test. 


Scoring the Test. A perfect score on the test is 100. There are 100 examples, 
5 in each group. In the third grade or below, take off one for each example 
missed. Above the third grade, a single mistake in a group means the loss of 
the 5 for that group. On the next page, enter the number right for each group, 
and make up the score. Above the third grade, count only the perfect 5’s. 


Summarizing Errors. After the test has been corrected, analyze the errors. 
Do this by determining the cause of each error, and then entering a tally on the 
plan for analysis of errors on the next page. If the plan is not complete enough, 
add other items. Hach pupil must know his errors and correct them. 


Groups 

1. Primary facts. 

2. Related short division subtractions, 

3. Simple subtractions, without borrowing. 

4. Two or three place numbers, no borrowing, zero 
in answer. ; 

5. Two or three place numbers, no borrowing, last 
subtraction a zero not brought down. 

6. Two or three place numbers, no borrowing, zeros 
in subtrahend. 

7. Gaps, or dangling lefts, no borrowing. 

8. Two or three place numbers, one-step borrowing. 

9. Zero in the minuend and one-step borrowing. 

10. One-step borrowing, the last subtraction a zero 
not brought down. 

11. Gaps, or dangling lefts, with borrowing. 

12. Double borrowing. 

18. Zeros in the minuend and double borrowing. 

14. Double borrowing, involving the figure nine in the 
subtrahend. 

15. Vanishing lefts, and borrowing. 

16. Vanishing lefts with double or triple borrowing. 

17. Dollars and cents, zero difficulties, no borrowing 

18. Dollars and cents with zero difficulties and one- 
step borrowing. 

19. Dollars and cents with double or triple borrowing, 
zeros, gaps, and vanishing lefts. 

20. Checking answers. 


Record score here and on first page. Total score 


AND NOTING ERRORS 


Analysis of Errors 


For each error made in the test, there should be a tally entered 


in the right place on this plan. 


21. 
22. 
23. 
24, 


46, 
47. 


Adding instead of subtracting. 

Borrowing, failing to borrow when necessary. 

Borrowing from second figure to left instead of first. 

Borrowing, increasing instead of decreasing minu 
end digit. 

Borrowing, not taking one away when borrowed. 

Borrowing, the one borrowed added as a unit. 

Borrowing too many; e. g., 2 or 3 instead of 1. 

Borrowing, when unnecessary. 

Combination errors, minuend under 10. 

Combination errors, minuend 10 to 18. 

Counting. 

Cross subtraction. 

Lefts, dangling lefts ignored. 

Lefts, vanishing lefts brought down. 

Minuend figure brought down. 

Minuend, one figure of minuend taken from sub- 
trahend. 

Process not understood. 

Remainder figures reversed. 

Remainder, one borrowed put as next figure in 
remainder. 

Subtrahend figure brought down. 

Subtracting units only. 

Unknown combinations derived from known. 

Zero, when remainder is 0, bringing down figure 
of subtrahend or minuend. 

Zero, subtracting some number from 0 = 0. 

Zero, subtracting some number from 0 = subtra- 
hend figure. 

Zero subtracted from some number = 0. 

Other zero difficulties. 


Aah 
~~ 


The Wilson Process Inventory and Diagnostic 
Tests in Arithmetic 


By G. M. WILSON, Professor of Education, Boston University 
Assisted by J. J. Early, Catherine M. Tasker, and Ruth E. Fitzsimmons 


TEST 5P. MULTIPLICATION—Process Step Difficulties 
Test 5P should be used for inventory and diagnostic purposes as 


soon as multiplication has been completely taught, usually by the 
close of Grade 4, or any later grade. 


NIA TANG 2, asics cxeduasceceame tents: eamece rece ae ee can de Bene ssscessises Age 

GH K (eee nee eer | EDI G ha ye eee ee 

MCR EN CT icc. .ccverevee arte e eee ee ee CN Se hes Sa nae cv sosstnos tateaoeaeleaeivases 

how ns City, Or Count yecce ce ceeee eerie vescccaceecaees Dathersth ac ce cree ee ye, 


To the Pupil: Aim for 100% accuracy with reasonable speed. 
Remember that you are to multiply throughout the test. 


If you hesitate on any step or combination, place a check (1) 
beside it; if you count, or say the tables, place two checks (\/\/); 
if you do not know, place a circle around the combination. After you 
have finished, note the time and then check the answers. When the 
test has been corrected, note carefully for your use in self-drill, the 
points on which you hesitated, counted, or made errors, according to 
the plan for scoring and noting errors on page 4. Work on the points 
that caused trouble. Make a note of the time you begin and complete 
the test. You may, if you wish, figure on an extra sheet of paper. If 
you do this, you should save the sheet for use in detecting errors. 


RE St DE PUN. vevsneesseceeees Mest tmisheds.:......0..c.c-+.- Time taken 


Group 1 (Multiply): 


8 7 4 2 + U 2 8 6 

6 3 9 f 1 5 3 2 4 dl 
Group 2 (Multiply) 

i 1 0 4 0 3 5 4 8 0 

0 5 8 4 il 4 2 0 9 5 
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Group 3 


Group 5 


(Multiply) : 
413 


$7.10 


(Multiply) : 


8 6 
3 


(Multiply) : 


$ 3.6 5 


(Multiply) : 
By (UL 


$ 8.0 5 


(Multiply) : 


6 2 
3.4 


Ais By I 8 2 
3 4 2 
Se 
(0) fe). 83 91 
4 1 7 
9 7 a al i) 
4 7 9 
419 Sie 25 49 
5 6 4 
$ 2.50 il 8 has 
4 8 tf 
78 $1.9 8 378 
8 5 3 
408 ORs 390 
4 8 4 
206 Al (0) ES 7s 
3 4 6 
(eal Cy a 8 0 
43 7 3) UY, 


7 4 S42 6.21. 230 13 2 
12 P| 14 23 ee 
at 
ng Group 8 (Multiply): ° 
8 5 5 06 93 6 8 $ 9.3 0 
47 12°9 8 9 i6 29 
896 5 4 784 3 6 9 2 
8 3 3 9 316 7 ay 5 6 
Group 9 (Multiply): 
6 8 435 924 745 5 4 
40 308 906 405 2706 
7081 840 $5.90 915 $7.50 
509 690 10 504 20 
Group 10 (Multiply): 
$.27 700 693 $16.80 950 
100 60 600 300 2000 
$680 $1.05 8302 $700 .95 842 


120 20 805 4 2100 


Scoring the Test. A perfect score on the test is 100. There are 100 examples, 
10 in each group. In the fourth grade or below, take off one for each example 
missed. Above the fourth grade, a single mistake in a group means the loss of 
the 10 for that group. On the next page, enter the number right for each group, 
and make up the score. Above the fourth grade, count only the perfect 10’s. 


Ny Summarizing Errors. After the test has been corrected, analyze the errors. 
¥ Do this by determining the cause of each error, and then entering a tally on the 
plan for analysis of errors on the next page. If the plan is not complete enough, 
add other items. Each pupil must know his errors and correct them. 


3. 


10. 


PLAN FOR SCORING AND NOTING ERRORS 


Primary combinations, no zeros. 
Primary combinations, including zeros. 


One place multiplier, no carrying (dollars and 


cents). 


- 


One place multiplier, carrying requiring addition 
in same decade (dollars and cents). 


One place multiplier, carrying requiring addition 
in higher decade (dollars and cents). 


e 
One place multiplier, zeros in multiplicand with 
and without carrying into zero (dollars and 
cents). 


Two or three place multiplier, no carrying (dollars 
and cents). 


Two or three place multiplier, with carrying 


(dolla.s and cents). 
Single zeros in multiplier (dollars and cents). 


Double zeros in multiplicand or multiplier (dollars 
and cents). 


Record total score here and on first page. Score = 


Analysis of Errors 


For each error made in the test, there should be a tally entered 
in the right place on this plan. 


TE eecs less teete vaste Addition combination errors in carrying. 

LDL, Neteitistestise ... Combination errors in adding partial products. 

LSEY eteessvessoxaaters Carried wrong number. 

WAN Mo evotieddatewveves Forgot to carry. 

IDs, keticcccesteses exe Errors in carrying into zero. 

NG vextesedcecosstsscees Put carried number in product. 

Tal Sessscccesecceneesess Columns confused in adding partial products. 

1S eeete sence css Multiplication, combination facts. 

OS ercventoesa-asnteves Multiplying by zero—number multiplied. 

DOW Ms asececctecnt anne Misplacement in writing partial products. 

DA sec: eaipas Omitting zeros in partial product. | 

Die tere peeoeenerrooed Omitting one figure of multiplier. 

OC Ma ncen coer tresttves Omitting one figure of multiplicand. 

WAST evtccctets Stet . Switching multipliers. 

DN, cuvedeeesucecceesss . Decimal point omitted or misplaced in product 
(U. S. money). 

DGS wovcesstereaucnvsass Used wrong process, added or subtracted. 

Oi iseticataadesretaeteeees Counted or said tables to get multiplication facts, 


oR) 


The Wilson Process Inventory and Diagnostic 
Tests in Arithmetic 


By G. M. WILSON, Professor of Education, Boston University 
Assisted by Katherine F. Horrigan, C. Delia Jennings, and Louise Wingate 


TEST 6 P 1. SHORT DIVISION—Process Step Difficulties. 
Test 6 P1 should be used for inventory and diagnostic purposes as 


soon as division has been completely taught, usually by the middle of 
Grade 4, or in any later grade. 


SUG 1 Sap ee i Se 2 eS ner cer Cr cee eee a ee INGE aii chaaies Srore 
Grade :...ce eens Building... 

ARSC Voy geen each ie onfclcce cere c-ec cree e Oe ETE cee MERE ECE R SE a ee ae 
Mow. City sor C oumintyrorercee cst tas eaceectsesocievaccetecest ALD MGC ssccessacvercccssessaeetcescsseds 


To the Pupil: Aim for 100% accuracy with reasonable speed. 
Remember that you are to divide throughout the test. 

If you hesitate on any step or combination place a check (v/) 
beside it; if you count or say the tables, place two cheeks (\/\/); 
if you do not know, place a eirele around the combination. After you 
have finished the test, note the time and then check the answers. 
When the test has been corrected, note carefully for your use in 
sell-drill, the points on which you hesitated, counted, or made errors, 
according to the plan for seoring and noting errors, on page 4. 
Work on the points that caused trouble. Make a note of the time 
you begin and complete the test. 


Mest; Beene: Mest AMINhed..adnscesee0-s- Mme) Walkcet’s, ssssscc<.se-esees 


Group 1 (Divide): 


Group 2 (Divide): 


5)49 Sai, 4)37 C38 Se) 20 


2) Ge 9)89 8)57 7)2 6 6)2 0 
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Group 3 (Divide): 
8)6 6 4)8 4 6)3 0 6 3)9 6 6 7)1 4 Tw 
9)5 49 1)4 9 7 5)$4 05 6)4 8 6 Sil 1 2 
Group 4 (Divide): 
9)1 86 7)6 3 8 3)9 6 4 4)4 7 7)2 8 9 
SIL by Y Hil 3 7 8)4 09 7/148 6) 2 
Group 5 (Divide) : 
Check the answer 
. “ aes and prove 
5)6 5 7)8 4 O) ite Sed ‘ 
9)4 8 6 Titeil 5)9 25 
9)5 5 8 8)65 84 
Check the answer 
and prove 
7)1 33 39-1R 
3)118 
The right answer is 


)1 2 6 
(Divide) : 


Group 6 
9) 15 


4)5 7 
4) OF a 
8)1 8 2 
4) 32008 


9) de bead 
2)2 3 2 3)2 67 
Group 7 (Divide): 
7)2107 9) 36045 8) 64016 6) 36042 
8) 4808 7) 14042 9)72018 8) 1608 2) $208 .50 


Group 8 (Divide): 

Check the answer 
pore ee es ae and iprove 
4)4016 6)7 206 928878 10) 9 92009 

+ eee 
es 5) 110045 
7)$9 8 8 4 Bk xe) 4 ¥/ 4)$2 0.2 8 ‘ i 
The right answer is 
5)48085 6114036 Ol 5-450) 7 
Group 9 (Divide): 
Check the answer 
panda proves 
ya 910: 0 3: 5)$1 5 0-4 0 9)234010 1850-3R, 
7) 13003 
SLiTo06 464014 Sy) ay (0) 10s) : ; 
The right answer is 
84808 6)10203 F 68 Ol Ge | ee | 
Group 10 -(Divide) : 

Check the answer 
a pew ae as and prove 
BN pileearor 4)\2 480 D2 8 Os 1600-4R 
“ay 2 6) 9604 
7)6 31 654420 ONS) OO 

fhe right answer is 
95405 ZyonGEoEOI 8)6 4 (om ie ae 


Turn back to the first page and make a note of the time taken to complete 


the test. 


Scoring the Test. 
10 in each group. 


A perfect score on the test is 100. 
In the fourth grade or below, take off one for each example 


There are 100 examples, 


missed. Above the fourth grade, a single mistake in a group means the loss of 


the 10 for that group. 


On the next page, enter the number right for each group, and make up the 


score. 


Summarizing Errors. 


Above the fourth grade, count only the perfect 10’s. 


After the test has been corrected, analyze the errors. 


Do this by determining the cause of each error, and then entering a tally on the 


plan for analysis of errors on the next page. 


add other items. 


If the plan is not complete enough, 


Each pupil must know his errors and correct them. 


———————— : — oa 


—— 


a 


PLAN FOR SCORING AND NOTING ERRORS 


1. Primary combinations, to 81 + 9, no remainders.  .......eeeeeeee Sipe hancnceconmecstoct Wrong placing of first quotient figure. 
2. Uneven combinations, to 89 = 9 usneees Sinn cP ING spaessrecesccsoesetor' xtra figure or zero added at close of quotient for 
An “ers an ; . no apparent reason. 
: WOR OE mere digits in quotient, no carrying, no NS Sears votes eee Extra figure or zero added within quotient. 
MeMaimdeTSt 0 NN Geneeneevares en nen i : : 
yt p ' F OTS access con sosrans Carrying to answer a figure in mind, as 37 + 7 = 
4. Two or more digits in quotient, no carrying, but th 29 = Of 2 1, 
witheremalnders: (pee BR erseeeitnsyt DW ae recent tec ciee Did not complete division (as last step). 
5. Two or ee digits in quotients, with carrying, no Bilis. Trncsccceteciesensns Failure to bring down a final zero in quotient. 
sD OTOH aa © ee ae pen 2 Ray PC VP eMeRP area ee trie Omitting zero in quotient when dividend digit will 
6. Two or more digits in quotient, with carrying, and not contain divisor. 
With remainders; 8 asnsnecenentecceanas Dye catch otice Zero -- by some number = that number or 1. 
7. One and two zeros in quotient, no carrying, no re- DAY Sevccsrewcereeviees Zero ~ by some number, nothing placed in quo- 
reaeybeoKeyysty pC OCOIONOD tient. 
8. One and two zeros in quotient, with carrying, cscs AAD coeepacaenonnen qo .e8 Remainder omitted, at close. 
9. One or more zeros in quotient, with carrying, and 2G is iereeveescer ea Remainder ignored, within problem. 
SVN ty ene eT ALT CATES oe ccsiscreecererestieas Den “Rovvotwsc sence tates Wrote remainders within problem. 
10. Final zero in quotient, with and without remainders. ............. Do, Siiceccstvsarsserees Using a remainder within a problem larger than 
Record the score here and on first page. Total SCOrE = oe divisor (quotient figure too small). 
29. Remainder at close larger than divisor. 
Analysis of Errors Ob. ieeeececescecnsssuss Subtraction wrong, giving wrong remainder to 
- carry. 
For each error made in the test, there should be a tally entered 91 Fail a bt fa 
in the right place on this plan. De. Miners eteeterss ailure to subtract to get remainder. 
- , : sae te 5 OQ asvesSetes hanersves Carrying, failure to, in uneven division. 
DDS Yeahs se ccesscen seie3 Mistakes in primary division facts (0’S............ ; Se 2 54 ; 
Daw Racer. auanets Carrying when division is even. 
BY aA en ere ea Errors in multiplication, as shown in having pupil 
: eee go over example orally. 
110-438 Cepareee Mere Complete ignorance OH process of division. 35. Confused by U. §. money, dollar sign, and decimal 
UBS) ose cee Used a dividend digit twice. point. 
14. Neglecting a digit of dividend within problem. 36 Failure to place decimal point or placing it in- 
Gin yet ceeeee ees Failure to divide when partial dividend is equal correctly. 
to divisor. Stine Reecctass actrees Inability to check short division. 


The Wilson Process Inventory and Diagnostic 
Tests in Arithmetic 
By G. M. WILSON, Professor of Education, Boston University 


..Gssisted by Katherine F. Horrigan, (. Delia Jennings, Louise Wingate, J. L. Early, 
Se Margaret J. O’Brien, Dorothy E. Connor, and Cora M. Walker 


TEST 6 P2. LONG DIVISION—Process Step Difficulties. 
Test 6 P2 should be used for inventory and diagnostic purposes 


as soon as long division has been completely taught, usually by the 
end of Grade 5, or in any higher grade. 


INFaVING 3: 2.5 -sceckacus ceanecenets senesracstteooeeeee sestncetatececeatosssteuGeses 
(PAG Gece: cresasct cosets AES MBI Gd ira eee ate, tebe cea eee Sacks ea seeecscaieves<nvesst 
Me@aCh CT 75-.-c01e tee Nee Poo sadestadosseds: 
awn, City, OF Co um bynnnsscncrucavercucctecnscccsncevicseves 


To the Pupil: Aim for 100% accuracy with reasonable speed. 
Remember that you are to divide throughout the test. 


If you hesitate on any step or combination, place a check (7/) 
beside it; if you count or say the tables, place two checks (\/\V/); 
if you do not know, place a cirele around the combination. After you 
have finished the test, note the time and then check the answers. When 
the test has been corrected, note carefully for your use in self-drill, the 
points on which you hesitated, counted, or made errors, according to 
the plan for scoring and noting errors on page 4. Work on the points 
that caused trouble. Make a note of the time you begin and complete 
the test. You may, if you wish, figure on an extra sheet of paper. If 
you do this, you should save the sheet for use in detecting errors. 


MT GRt WO GUN creissceocteissinnt Pest AMIGhGd «.rescsccscsexvnes. Mamie) T&RKONisccsecsesccssasess 


Group 1 (Divide): 


91)4 41 30) $6.9 0 413410 


aya 


Copyright, 1928, The University Publishing Company 
Lincoln — Chicago — New York — Dallas 


32)3 8 7 2 


Group 2 (Divide): 


| 72)7 9 6 51)5 693 


\ 
| 21)6 749 


Group 3 (Divide) : 


Check the answer: 


j AN al Tea 


ff 
164 
135 
24213 


1 2 Rem. 


ol) ) 3 ooumome 


31)6 874 


32)7 6 9 


52) ose aee ee 


61)1974 a2)1 31 2 
Group 4 (Divide): 
28)3 9 2 34)2 07 4 
47)15 9 8 
Group 5 (Divide): 
| 
| 
91)8 915 73)2 409 


42)1008 


71)3 05 8 


45)$3 1.5 0 


aa) 196 


81)5 50 8 


61)5 185 


Group 6 (Divide): 


54)491 4 63)2394 59/1357 


73)3 35 8 64)3 445 


Group 7 (Divide) : 


11) 89 oe 12) t 48°95 o 131)2 7 51 


1122)1 357 62 222)6 9264 


Group 8 (Divide): 


Check the answer: 64)8 2750 


412 


36)14 840 


A 


74)2 740 47)4 300 32)$1 7 7.0 0 


ww 4 
Group 9 (Divide): 
Check the answer: 26)18 460 
| 40 
6m) 26 TO o7 
268 
27 Rem. 
83)7 6360 TOIT 4? 0 (4) onl 8 oat 0 
Group 10 (Divide): 
14)$8.4 0 52)8 58 8 45)3 5 5 5 
98)9 016 66)5 21 4 
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